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Jefferson Forest Drum Site
Jefferson Memorial Forest, Jefferson County, Kentucky

ERA ID N2 KYD985112986

1.0 Introduction
The U.S. Environmental Protection Agency (EPA), Waste Management Division,
Region IV, tasked B&V Waste Science and Technology Corp. (BVWST) to conduct
a preliminary assessment (PA) of the Jefferson Forest Drum site (herein referred to
as the "site"), located in the Jefferson Memorial Forest, Jefferson County, Kentucky.
The PA was performed under the authorization of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) and the Superfund
Amendment Reauthorization Act of 1986 (SARA). The purpose of this assessment
was to collect information concerning conditions at the site sufficient to assess the
threat posed to human health and the environment and to determine the need for
CERCLA/SARA enforcement or other appropriate actions. The scope of this
assessment included a review of the available file information, a comprehensive target
survey, and an onsite reconnaissance visit performed September 14, 1993.

2.0 Site Location, Description, Operational History, and Waste
Characteristics

2.1 Site Location
The Jefferson Forest Drum site, shown on Figure 1, is located near the boundary of
Jefferson and Bullitt Counties in Kentucky. The site lies within the Jefferson
Memorial Forest, approximately Va mile northwest of the intersection of Kentucky
State Route (KSR) 1020 (Brooks Road) and Letts Road (Ref. 1). The site is
geographically located at North latitude 38°05'5.6" and West longitude 85°43'37.2"
(Ref. 2). Site relief varies from approximately 550 to 530 feet National Vertical
Geodetic Datum (NVGD), 1927 (Ref. 1). The climate of the area is continental and
variable, with moderately cold winters and warm summers. The average daily
maximum and minimum temperatures vary from 41* F and 24* F in January to 88*
F and 68* F in July. High intensity rainfall events are common during the spring and
summer; precipitation is nonseasonal and varies from year to year. The average
annual precipitation for the area is 43.56 inches (Ref. 3, p. 3). The mean annual lake
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evaporation (pan method) in this area is approximately 35 inches (Ref. 4, p. 63),
yielding a net annual rainfall of 8.5 inches. The average 2-year, 24-hour rainfall event
is 3.2 inches (Ref. 5, p. B-4).

2.2 Site Description
The Jefferson Forest Drum Site, shown on Figure 2, is heavily wooded and lies
entirely within the Jefferson Memorial Forest. The area is bounded by forested hills
to the north; the Louisville and Nashville (L&N) railroad and KSR 1020 to the east;
the A.L. Taylor Superfund site (EPA ID No. KYD980500961) and residential
property to the south; and a Louisville Gas & Electric Co. (LG&E) maintenance
road to the west (Refs. 6; 7). Access to the LG&E maintenance road is restricted
northwest of Letts Road by a locked gate at the A.L. Taylor site perimeter fence
(Appendix A, Photographs Nfl 1 and Na 2)(Ref. 6).

The adjacent A.L. Taylor site operated from 1967 to 1977 as a municipal refuse
dump, a drum recycling center, and an industrial chemical dump. The actual disposal
area covers 13 acres of an original 23-acre tract owned by the former operator. Pits
were excavated on the A. L. Taylor site property (including the Wilson Creek Valley
and the adjacent hillside), the drum contents were emptied into the pits, and the
drums were recycled (Ref. 8, p. 1-1). During past removal activities, waste materials
at ground surface (e.g., drummed liquid and solid wastes) were excavated. It is
estimated, however, that 13,000 to 31,700 cubic yards of waste and contaminated soil
remain buried at the A. L. Taylor site (Ref. 9, p. 1).

In June 1986, a Record of Decision was signed for the A. L. Taylor site that specified
the selected remedial alternative for closure of the disposal area and remediation of
adjacent drainage areas. This included installation of a clay soil cover for waste
containment, construction of a surface water drainage/diversion system, installation
of a perimeter fence, and implementation of a groundwater monitoring program and
a performance monitoring program for adjacent Wilson Creek (Ref. 10, p. 8-9).

Wilson Creek is an intermittent stream that receives surface water runoff (overland
flow) from the wooded hilly areas northeast and residential properties southeast of
the A.L. Taylor site. Surface runoff from the residential properties is collected in a
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pond (Photographs N2 3 and N2 5) from which overflow is diverted to the headwaters
of Wilson Creek (Photograph N2 4). Flow only occurs in this upper reach of Wilson
Creek during wet seasons (Ref. 9, p. 6).

The site is located northeast of the A.L. Taylor site along an infrequently used trail
leading from a LG&E maintenance road (Photographs N2 19 and N2 20). The trailhead
at the maintenance road is located near the third power-line pole beyond the A.L.
Taylor site north gate (Refs. 6: 7). A soil embankment, approximately 200 feet in
length, parallels the south side of the trail within a heavily wooded area east of the
maintenance road (Ref. 6).

At the time of the site reconnaissance, the soil embankment was overgrown
(Photograph Na 6). However, debris was observed on the ground surface at the base
of the embankment and buried within the embankment. Material observed at the
base of the embankment included corroded drum carcasses and insulation-type
material (Photograph N2 7); a granular solidified grey to greenish-grey material
(Photograph NQ 9); an amber glass laboratory or pharmaceutical vial (Photograph N2

10); bricks (Photograph Na 11); and a corroded 5-gallon container (Photograph N2 12).
Similar, but more extensive material was observed to have been disposed of within
the soil embankment (Photograph N2 15). Debris noted included drum carcasses,
scrap metal, and solidified waste material (Photographs N2 8, N2 13, and N2 14). A
corroded 5-gallon container was also observed on the ground surface approximately
80 yards east of the soil embankment. None of the containers observed appeared to
contain any free liquid nor was any leachate observed to be flowing from the soil
embankment. An intermittent stream located south of the soil embankment appears
to collect surface water runoff from this area (Ref. 6).

At the east end of the soil embankment (Photograph N2 18), the wooded area opens
into a clearing. The clearing is characterized by a barren soil area composed of loose
soil and weathered rock (Photograph N2 16). Immediately east of the soil embank-
ment, the soil was observed to be eroded due to surface water runoff. Intense metal
detector readings were noted du rig a November 1992 scan of a barren soil mound.
This area was noted to be rutted from possible vehicle traffic (Ref. 6).
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Although the site lies within the Jefferson Memorial Forest (Refs. 1; 7), no signage
or demarcation was observed during the site reconnaissance. However, an overgrown
fence was observed northeast of the site (Photograph N2 17) (Ref. 6). Previous
reports have documented the site may have been accessed by a road leading from the
area of the brickyard located on KSR 1020 (Ref. 7). An attempt was made during
the site reconnaissance to access the right-of-way to the L&N railroad and KSR 1020
from the site; however, no point of egress was found east of the barren soil area
(Ref. 6). It has also been noted that A.L. Taylor may have owned a 100-acre parcel
that includes the site and that the site may have been part of Mr. Taylor's original
disposal operation (Ref. 7).

2.3 Operational History and Waste Characteristics
Historical file information on property ownership and disposal activities conducted
at the site is limited. The site was only recently discovered by the Kentucky
Department for Environmental Protection (KDEP). On November 13, 1992, KDEP
personnel accompanied a nearby property owner who reported the previously
unknown disposal area. The site is part of an approximately 100-acre parcel of land
that was donated to the Jefferson Memorial Forest by the previous landowner (Refs.
7; 11). KDEP personnel documented 44 fully-exposed and partially-exposed 55-
gallon drums, household appliances, and scrap metal disposed of within the previously
described soil embankment. The drums were noted to be in poor condition; several
drums were rusted through. One drum was observed to be leaking a small amount
of fluid, while another corroded drum was found to contain liquid but was not
leaking. Several hundred tubes of waterproof sealant and solidified white material
were also observed within an area of construction debris fill material (Ref. 7).

KDEP investigators returned to the site on November 18, 1992, to conduct an
ambient air volatile organic compounds (VOCs) scan and metal detection survey.
Although no readings above background were recorded during the VOCs scan,
intense magnetic readings were recorded during the metals detection survey over the
barren soil mound and the fill area between the access road and the embankment
(Ref. 7). On this same date, an additional portion of the soil embankment was
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observed to have been used for disposal. This portion of the soil embankement was
observed to contain drum carcasses, sealant tubes, and plastic buckets containing
solidified white material (Ref. 7).

Under the Technical Assistance Team (TAT) contract, an investigation of the site
was performed on February 10, 1993. to determine the extent of the drum disposal
area (Ref. 12). Trees and brush were cleared from the soil embankment and piled
on both ends of the planned excavation area. Exploratory excavation was performed
along the length of the soil embankment. Excavation terminated at each point where
debris was no longer present in the fi l l and native soil was apparently encountered.
A 4-foot deep trench was also excavated at the top of the soil embankment. Slight
surface debris overlying apparent native soil was observed. Metal debris was
segregated from the empty drums excavated from the soil embankment. Twenty to
25 empty drums were crushed and stockpiled (Refs. 12; 13).

An additional 6-foot deep trench was excavated approximately 100 yards northeast
of the soil embankment in an area where high magnetic readings were previously
noted. No drums or other debris were observed during this excavation (Ref. 12).

Three drums containing liquid were sampled. The first drum contained approximate-
ly 7 gallons of a grey liquid that exhibited an organic vapor reading. The second
drum contained approximately 10 gallons of a bright green liquid that did not exhibit
an organic vapor reading. The third drum contained approximately 15 to 20 gallons
of an oily substance that did not exhibit an organic vapor reading. The grey liquid
sample exhibited mononuclear (toluene, ethylbenzene. total xylenes) and polynuclear
(naphthalene, 2-methylnaphthalene, phenanthrene) aromatic hydrocarbons: several
metals (aluminum, arsenic, barium, cadmium, chromium, iron, lead, manganese,
mercury, zinc); and cyanide. The other two liquid samples exhibited primarily metals.
These analytical data are presented in Attachment F to the TAT memorandum (Ref.
12).

Two sediment samples were also collected for chemical analyses from the bed of an
intermittent stream located south (down gradient) of the soil embankment. A sample
of a white powdery substance found within the excavated debris was also sampled
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(Ref. 12). Metals were detected in the sediment samples; however, iron appears to
be the only metal detected above typical background concentrat ions for soil (Ref. 14.
pp. 4, 6). The sample of the white powdery substance exhibited numerous metals
and cyanide (Ref. 12). potentially characteristic of paint waste.

During the past investigation of the A.L. Taylor site, approximately 140 individual
chemical compounds have been identified. The chemicals found most often and in
highest concentration include total xylenes. phthalate, toluene, alkylbenzenes, methyl
ethyl ketone, methylene chloride, acetone, anthracene, vinyl chloride, trans-1,2-
dichloroethylene, fluoranthene, and several long-chain aliphatic acids. Selected heavy
metals were also detected in soils, surface water runoff, and groundwater samples
collected at the A.L. Taylor site (Ref. 15. p. 2-8).

3.0 Groundwater Pathway

3.1 Hydrogeologic Setting
The site is located within the Interior Low Plains physiographic subdivision of the
Interior Plain. The site lies along the edge of the Knobs Region, a range of isolated
round hills and maturely dissected upland, and the rolling hills of the Outer Blue
Grass Region to the east. The Knobs Region is characterized by erosional remnants
formed from Mississippian rocks overlying Silurian and Devonian rocks. Mississippi-
an rocks are limestones and siltstones with some shale beds; Pennsvlvanian rocks are
sandy limestones and sandstones (Refs. 8. pp. 3-3 through 3-5; 16. p. 15).

Surface relief near the site is approximately 110 feet, with elevations ranging from
650 to 540 feet above mean sea level (AMSL) (Refs. 1; 9, p. 6). Sloping hills to the
northwest of the site are concave in shape and are steeper near the summit. This
topography is the result of rock types more resistant to erosion (i.e., siltstone
formations) occurring near the ridge tops (Refs. 9, p. 6; 17). Much of the
precipitation in this region leaves the ground surface rapidly as overland runoff to
local streams. Only a small amount of water seeps below the soil mantle to deeper
water-bearing formations (Ref. 18, p. C5-C8).
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Moving from higher elevation to lower, the soils near the site include four primary
soil series: the Zanesville silt loam, the Captina silt loam, the Orwell silt loam, and
the Newark silt loam. Soils from each series are present in various phases that vary
by slope. The Zanesville silt loam, present at 2 to 6 percent slopes, 6 to 12 percent
slopes, and 12 to 20 percent slopes near the site, are characterized by moderately
well-drained or well-drained loess soils near the surface and upper subsoil strata, and
residuum derived from shale in the lower subsoil stratum. The lower portion is a
compact fragipan that restricts the movement of water. Erosion of this soil ranges
from a moderately-low to a moderately-severe problem (Ref. 19, pp. 38-39). The
Capitina silt loam, 2 to 6 percent slopes, consist of moderately well-drained gently
sloping soils formed in old alluvium derived from soils of limestone origin. Erosion
hazard is slight (Ref. 19, p. 12). The Otwell silt loam, present at 2 to 6 percent
slopes and 6 to 12 percent slopes near the site, are characterized by deep, moderately
well-drained soil formed on stream terraces. Permeability is very slow (Ref. 20).
Within the Otwell soil are areas of Newark silt loam that occur along the Wilson
Creek flood plain. The Newark soil is a deep somewhat poorly-drained bottoms soil
formed in recent alluvium that is principally of limestone origin. The Otwell and
Newark soils may be subject to occasional flooding.

The subsurface stratigraphy near the site is composed of the following geologic units
(in descending order) (Ref. 8, pp. 3-5):

• One to 14 feet of silty clay overburden underlain by 1 to 11 feet of
weathered shale.

• Approximately 60 to 90 feet of lower Mississippian-age shale with limestone
patches and lenses; fine-grained sandstone layers with interbedded shale are
present at the top of this unit (New Providence Shale).

• Approximately 60 to 90 feet of Upper Devonian-age massive shale
containing thin sandstone and shale layers (New Albany Shale).

• Approximately 90 to 130 feet of Middle Silurian-age thick-bedded, fine-
grained limestone (Louisville Limestone).

• An unknown thickness of Middle Silurian-age shale that acts as basal
confining layer of the Louisville Limestone (Waldron Shale).
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Infiltration most likely occurs from recharge areas in adjacent higher terrain north
and west of the site. Groundwater is present near the site in a shallow unconfined
perched aquifer that generally provides insufficient yield for drinking water supplies
(Ret . 10. p. 3). Groundwater moves slowly to the east and south (toward Wilson
Creek) through the overburden at or near the top of the unweathered shale and
through fractures and joints in the weathered shale. While the overburden, New
Providence Shale, New Albany Shale, and Louisville Limestone yield a minimal
amount of groundwater, the Waldron Shale yields almost no groundwater to wells or
springs (Ref. 8, p. 3-5).

Based upon soil permeability testing, groundwater movement is estimated to be less
than 0.15 feet per year near the site (Refs. 8, p. 3-4; 21, pp. 25-26). Although the
shale is fractured 30 to 35 feet below ground surface, it is insignificant with regard
to groundwater flow. Groundwater from the shale is of sufficient quality for potable
water supplies but of insignificant yield. Groundwater from the limestone is brackish
with yields less than five gallons per minute (Ref. 8, pp. 3-4 through 3-6).

3.2 Groundwater Targets
The majority of the residents within a 4-mile radius (target distance limit) of the site
receive potable water supplied by the Louisville Water Company (Refs. 1; 22). This
system draws water from surface water intakes on the Ohio River in northern
Jefferson County. The nearest intake is located more than 20 miles upstream of the
point at which surface water runoff from the site enters the Ohio River at the Salt
River (Refs. 1; 22). Other water distribution systems in the region include the Salt
River Water District (SRWD), the Kentucky Turnpike Water District (KTWD), the
Shepardsville Water Company (SWC), and municipal systems for the city of West
Point and Fort Knox Military Reservation. The SRWD, the KTWD, and the SWC
purchase water from the Louisville Water Company (Refs. 23; 24; 25). No residents
within a 4-mile radius of the site receive potable water from the West Point or Fort
Knox systems (Refs. 26; 27). Residents in northwest Bullitt County that are not
connected to the public water supply system receive potable water from private wells
or cisterns (Ref. 28). Private wells in the Knob Hills regions of Jefferson and Bullitt
Counties draw water from shallow water-bearing zones at screened depths between
60 to 100 feet below ground surface (Ref. 29).
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A water usage summary for the population wi th in the 4-mile site target area is shown
in Table 1. These data were based on a house count and supplemental Graphical
Exposure Modelling System (GEMS) data (Rets. 30; 31; 32). From the total
estimated population of 31,558 persons, over 97.5 percent of the residents in the
target area are estimated to be public water supply users.

The maximum groundwater migration rate is estimated to be 2.4 feet per year in the
direction of Wilson Creek south of the site (Ref. 15, p. 2-24). The closest residential
well is located 1,300 feet south of the site; however, this well is not used for drinking
water due to poor yield. The screened interval of this private well is unknown. The
five homes south of the site on Letts Road currently obtain drinking water from
private cisterns (Refs. 6; 15, p. 2-32).. Several monitoring wells screened in the
overburden materials, the New Providence and New Albany shales, and the Louisville
limestone are located on and around the A.L. Taylor site. (Refs. 8; 9).

4.0 Surface Water Pathway

4.1 Hydrologic Setting
Surface water runoff from the source area of the site occurs as overland flow that is
received by a tributary to Wilson Creek. Wilson Creek is an intermittent stream
approximately 400 feet southeast of the site (Ref. 1). From the point of runoff
interception, Wilson Creek flows toward the northwest as an intermittent stream.
This segment of Wilson Creek is a drainage swale paralleling the L&N railroad.

The surface water migration pathway begins approximately l-!/» miles northwest of
the site near Coral Ridge. At the probable point of entry (PPE), Wilson Creek
receives flow from tributaries that drain the upland forest and the residential valley
of South Park Hills and stream flow becomes perennial. Approximately l-'/a miles
downstream, Wilson Creek receives flow from Little Bee Lick Creek northeast of the
city of Fairdale. Approximately 1-Va miles to the northwest, Wilson Creek empties
into South Ditch at South Park. Approximately '/•> mile down stream, South Ditch
receives flow from North Ditch near a sewage discharge. South Ditch empties into
Pond Creek approximately 2 miles to the southwest (Ref. 1).
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Table 1
Water Usage Within 4-Mile Target Distance of

Jefferson Forest Drum Site

Distance
from Site

0 - V4 mile

/. - Vj mile

Vi - 1 mile

1 - 2 miles

2 - 3 miles

3 - 4 miles

Public Supply(a)

Houses

0
0
0

13
124
95

979
548

n.a.

n.a.

Persons
per

House
2.48(c)
2.97(d)

2.48(c)
2.97(d)

2.48(c)
2.97(d)
2.48(c)
2.97(d)

n.a.

n.a.

Total Public Water Supply Users

Population
Estimate

0

38

589

4,056

19,271

6,828

30,782

Private Supply(b)

Houses

i
3
0
6

20
5

30
47

31
27

39
72

Persons
per

House
2.48(c)
2.97(d)
2.48(c)
2.97(d)

2.48(c)
2.97(d)
2.48(c)
2.97(d)
2.48(c)
2.97(d)
2.48(c)
2.97(d)

Population
Estimate

2
9
0

18
50
15
74

140
77
80
97

214
Total Private Water Supply Users

Potential
QW Targets

11

18

65

214

157

311

776
(a) All public water supplies in the target area are part of the Louisville Water Co. distribution system

(Refs. 22; 23; 24; 25).
(b) Determined by a house count in areas outlying the public water supply distribution system; private

supplies include wells and cisterns (Ref. 1).
(c) Jefferson County, 2.48 persons/house (Ref. 31, p. 7).
(d) Bullitt County, 2.97 persons/house (Ref. 31, p. 6).
n.a. not applicable
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Pond Creek begins approximately '/4 mile southwest of the U.S. Geological Survey
(USGS) flow gauging station 03302000 located at the Manslick Road bridge (Ref. 33,
p. 156). Approximately 9-1/: miles southwest (downstream) from its origin, Pond
Creek receives flow from Brier Creek. Brier Creek drains the forested Knobs of the
Jefferson Memorial Forest between Miller, Samuel, and Pendleton hills. At this
point, Pond Creek forms the border between Jefferson and Bullitt counties. The
surface water target distance limit from the site ends approximately 1 mile to the
southwest in the alluvial floodplain near Kosmosdale. Pond Creek continues to flow
southwest for approximately 4-Vi miles to its confluence with the Salt River. The
Salt River flows northwest '/2 mile to its confluence with the Ohio River near river
mile marker 630 (Ref. 1).

The site is not located within a recognized f1 -d hazard area (Ref. 34). No historic
flow gauging data are available for Wilson Creek; however, the flow rate is estimated
to be 0.1 cubic foot per second. The stream flow is subject to fluctuation based upon
seasonal rainfall and snowmelt (Ref. 15, pp. 2-24 and 2-25). The average annual flow
rate in Pond Creek at USGS flow gauging station 03302000 is approximately 90 cubic
feet per second (cfs). The drainage area for the Pond Creek basin is 64 square miles
at this gauging station (Ref. 33, p. 156).

4.2 Surface Water Targets
There are no drinking water or major commercial intakes located along the 15-mile
(target distance limit) surface water migration pathway (Refs. 15, pp. 2-31 through
2-35; 35).

Wilson and Pond Creeks were sampled in March 1979 under the direction of the
Kentucky Division of Water Quality. As a result of this study, several aquatic species
that are typically found in fresh water streams in Kentucky and that are somewhat
intolerant of man-induced disturbances were observed (Ref. 8, p. 3-11). There are
no documented observances of threatened or endangered aquatic species along the
15-mile surface water pathway (Ref. 36; 37). The rivers leading from Wilson Creek
within the surface water pathway are not considered fisheries except as possible
habitats for darters or minnows (Refs. 15. p. 2-34; 38). Recreational fishing is known
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to occur in Pond Creek (Ref. 38). Limited information is available regarding other
recreational surface water usage along the 15-mile pathway.

There were no observed wetlands on the site (Ref. 6). However, wetlands are
located along portions of Wilson Creek, Southern Ditch, and Pond Creek within the
15-mile surface water pathway (Ref. 39). The in-flow frontage along Wilson Creek
is composed of Vs-mile of Palustrine, deciduous, temporarily flooded wetland and 200
feet of Palustrine, emergent, seasonally flooded wetland. The in-flow frontage along
Southern Ditch is composed of 1-Va mile of man-modified, unclassified wetland and
3/a-mile of Palustrine, deciduous, temporarily and seasonally flooded wetland. The in-
flow frontage along Pond Creek is composed of 1-Vi mile of Palustrine, deciduous,
emergent and temporarily flooded wetland (Ref 40).

5.0 Soil Exposure and Air Pathways

5.1 Physical Conditions
Although pedestrian access to the site is unrestricted, the site lies within an
undeveloped heavily-wooded area of the Jefferson Memorial Forest and is accessible
only by unmaintained trails. Vehicular access is difficult due to the rugged terrain
and brush and tree growth (Ref. 6). However, it has been reported that the barren
soil area immediately east of the site has been used for recreational off-road vehicle
traffic (e.g., motorcycles, all-terrain trucks) (Ref. 7). The area surrounding the site
is sparsely populated. However, nearby residents periodically travel the unmaintained
trail at the top of the waste disposal soil embankment (Ref. 6). The soil embank-
ment was observed to be overgrown with brush and is not easily accessible by foot.
No distressed vegetation was observed at or downgradient from the site (Ref. 6).

5.2 Soil and Air Targets
Although waste materials were previously disposed of in the area of the soil embank-
ment, no current disposal operations are practiced at the site (Ref. 6). There are no
schools, residences, or daycare facilities within 200 feet of the source area. The
nearest residence, owned by        is located approximately 1,200 feet
south of the source area (Refs. 1; 6; 7). A privately-owned golf course is located
1,600 feet southeast of the site, and a trailer park is located approximately 4,200 feet
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southeast of the site. The nearest industry, a clay quarrying and brick kiln facility, is
located 1,600 feet north of the site. The nearest school. Coral Ridge Elementary
School, is located approximately l - ! -4 miles northwest of the site (Ref. 1).

There are no known occurrences of threatened or endangered species present on the
site (Ref. 37). Documented observances of endangered plant species have included:
the Carolina fanwort (Cabomba caroliniana) and the Wharton's dewberry (Rubus
whanoniae}, observed '/2 mile north of the site; the Grassleaf arrowhead (Sagitaria
graminea var. graminea}, observed 3/4-mile north of the site; and the Blackfoot
quillwort (Isoetes melanopoda), observed 3-'/: miles northwest of the site (Ref. 36; 37).
The estimated population within a 4-mile radius of the site is approximately 31,558
persons and is detailed as follows: onsite, 0 persons; 0 to !/» mile, 11 persons; 1A to
1/2 mile, 56 persons; Vz to 1 mile, 654 persons; 1 to 2 miles, 4,270 persons; 2 to 3
miles, 19,428 persons; 3 to 4 miles, 7.139 persons (Ref. 31).

6.0 Summary and Conclusions
The site is located near the intersection of Brooks and Letts roads in a heavily
wooded area of the Jefferson Memorial Forest. It is characterized by a soil
embankment approximately 200 feet in length. The soil embankment parallels a trail
leading from an LG&E maintenance road north of the A.L. Taylor Superfund site.
The A. L. Taylor site was formerly used for disposal activities, the duration and
nature of which are unknown. The soil embankment is the only suspected source
area at the site.

Following information provided by a nearby resident, the site was discovered by
KDEP personnel on November 13, 1992. The KDEP investigators noted 44 fully-
and partially-exposed drums, household appliances, and scrap metal present within
the soil embankment. Under the TAT contract, exploratory excavation was
performed at the site on February 10, 1993, to delineate the extent of past disposal
activities. Fill material was noted to be shallow within the soil embankment. Twenty
to 25 empty drums were removed, crushed, and stockpiled. Three drums, each
containing 7 to 20 gallons of liquid, were found. Waste is suspected to have been
released from these drums.
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During a site reconnaissance conducted on September 14, 1993, materials noted at
the base of the soil embankment within the fill material include corroded drum
carcasses and metal containers, insulation material, building debris, glass vials, scrap
metal and appliances, sealant, and powdery and solidified dry solids. This site may
have been owned by A.L. Taylor and used for municipal and industrial waste disposal
operations. However, environmental sampling of drummed liquids, dry surficial
solids, and downgradient sediments during the TAT removal action did not reveal
notable contamination.

The majority of residents within the 4-mile target area receive drinking water from
municipal supplies. Residents within rural Bullitt and Jefferson counties not
connected to these supplies receive potable water from private wells or cisterns
screened at depths from 60 to 100 feet below ground surface. Residents south of the
site on Letts Road receive water from private cisterns. The closest active drinking
water well is more than '/2 mile from the site. The maximum groundwater migration
rate near the site is estimated to be less than 2.4 feet per year.

Surface water runoff from the site is received by a tributary to Wilson Creek. Wilson
Creek flows as an intermittent stream for l-'/4 miles to the PPE for the surface water
migration route. The surface water route includes Wilson Creek, Southern Ditch, and
Pond Creek within the 15-mile target distance limit. There are no drinking water or
major commercial intakes along the surface water route. Wilson and Pond Creeks
may be used as possible habitats for darters and minnows; Pond Creek is used for
recreational fishing. Wetlands are located along portions of Wilson Creek, Southern
Ditch, and Pond Creek. While a release to the ground surface at the site is
suspected, measurable contamination along the surface water migration route from
the site is not likely.

Although access to the site is unrestricted, it lies within an undeveloped area.
However, nearby residents periodically use the trails near the site. The soil
embankment supports a good vegetative stand: however, the wastes material is poorly
contained. There are no schools, residences, or daycare facilities within 200 feet of
the site. The nearest residence is located 1,200 feet to the south of the source area.
There are no known occurrences of threatened or endangered species on the site.

JPN/pem
Januaiy 13,1994 . _
A:\52009\049\JFDNARRPA ID



7.0 References

1. U.S. Geological Survey, 7.5 Minute Series Topographic Quadrangle Maps of
Kentucky (1:24,000 Scale): Louisville East, Kentucky, 1982 (Photorevised
1987); Louisville West, Kentucky, 1983 (Photorevised 1987); Valley Station,
Kentucky, 1982 (Photorevised 1987); and Brooks, Kentucky, 1981
(Photorevised 1987).

2. U.S. Environmental Protection Agency, "Standard Operating Procedure to
Determine Site Latitude and Longitude Coordinates", 1991. Calculation
worksheet for Jefferson Forest Drum site.

3. National Oceanic and Atmospheric Administration, "Local Climatological
Data Annual Summary With Comparative Data, Louisville, Kentucky", 1991.

4. U.S. Department of Commerce, "Climatic Atlas of the United States", 1968.
Reprinted by the National Oceanic and Atmospheric Administration, 1983.

5. U.S. Department of Commerce, "Rainfall Frequency Atlas of the United
States", Technical Paper No. 40. 1961.

6. B&V Waste Science and Technology Corp., Field Logbook for Jefferson
Forest Drum Site, Project No. 52009.049. Documentation of site reconnais-
sance activities conducted September 14, 1993.

7. Lujaunda Haight-Maybriar, Environmentalist, Federal Superfund Section,
Kentucky Department for Environmental Protection, memorandum to Carl
Millanti, Manager, Superfund Branch, Kentucky Department for Environ-
mental Protection, November 19, 1992. Subject: A.L. Taylor Superfund
Site, Brooks, Bull i t t County, Kentucky.

8. Ecology and Environment. Inc., "Remedial Action Feasibility Study of the
A.L. Taylor Site". TDD # F4-8209-07, September 21, 1982.

9. Tenech Environmental Engineers, Inc., "Remedial Actions for the A.L.
Taylor Hazardous Waste Disposal Site", 1983.

JPN/p«fn
Janua^ 13.1994 . -,
A:\52009\.M9\JFDNABR.PA 1 /



10. U.S. Environmental Protection Agency, "Record of Decision for the A.L.
Taylor Site (Valley of the Drums), Bullitt County, Kentucky, June 18, 1986.

11. John Nett. B£V Waste Science and Technology Corp., telephone conversa-
tion with Don Stevenson. Jefferson County Property Valuation Department,
September 23. 1993. Subject: Property ownership of land parcels northwest
of KSR 1020 and the Jefferson County line.

12. Matthew Manka, Technical Assistance Team member, Roy F. Weston, Inc.,
memorandum to Charlie Stevens, On-Scene Coordinator, Region IV, U.S.
Environmental Protection Agency, March 31, 1993. Subject: Jefferson
Forest Drum site removal activities.

13. U.S. Environmental Protection Agency, excerpt from Field Logbook for
Jefferson Forest Drum Site. February 10, 1993. Prepared by Gail Scogin,
On-Scene Coordinator, U.S. Environmental Protection Agency, Region IV.

14. Shacklette, Hasford T., and Josephine G. Boerngen, "Element Concentra-
tions in Soils and Other Surficial Materials of the Conterminous United
States", U.S. Geological Survey, Professional Paper 1270, 1984.

15. Metcalf & Eddy, Inc., "Feasibility Study Addendum and Endangerment
Assessment, A.L. Taylor Site, Brooks, Kentucky", November 1984.

16. McGrain, Preston and James C. Currens, "Topography of Kentucky",
Kentucky Geological Survey, Special Publication 25, Series X, 1978.

17. Roy C. Kepferle, Geologic Map of the Brooks Quadrangle, Bullitt and
Jefferson Counties, Kentucky, Map GQ-961, 1972.

18. E.A. Bell, "Summary of Hydrologic Conditions of the Louisville Area --
Kentucky", U.S. Geological Survey, Water-Supply Paper 1918-C, 1966.

19. U.S. Department of Agriculture, Soil Conservation Service, "Soil Survey of
Jefferson County. Kentucky," June 1966 (Reissued February 1991).

JPN/pem
January 13.1994 . _
A:\52009\049\JFONARRPA J.O



20. U.S. Department of Agriculture, Soil Conservation Service, "Soil Survey of
Bullitt and Spencer Counties, Kentucky", September 1986.

21. Geosciences Research Associates, Inc., "Hydrologic Investigation at the A.L.
Taylor Site, Bullitt County, Kentucky", April 17, 1984.

22. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Steve Hubbs, Engineer, Louisville Water Company, March
25, 1993. Subject: LWC service range and supply sources.

23. Bruce N. Harrison, B&V Waste Science and Technology Corp., telephone
conversation with Jim Rice, Salt River Water District, March 31, 1993.
Subject: SRWD service range and supply source.

24. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with John Sadoris, Engineer, Sadoris and Associates, March 25,
1993. Subject: KTWD service range and supply source.

25. Bruce N. Harrison, B&V Waste Science and Technology Corp., telephone
conversation with Buddy McCovens, Supervisor, Shepardsville Water
Company, March 25, 1993. Subject: SWC service range and supply source.

26. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Vernon Curl, Engineer. West Point Water Works, March
25, 1993. Subject: West Point Municipal Water System service range.

27. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Bob Ender, Engineer, Fort Knox Water Department,
March 25, 1993. Subject: Fort Knox Water System service range.

28. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Mary Ann Blanton, Inspector, Bullitt County Health
Department, March 26, 1993. Subject: Well use and depth of wells in
Northwestern Bullitt County.

JPN/p«m
Januuy 13,1994 . _
A:\S200e\048\JFDNARRPA 1 y



29. Dane Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Alan Arbuckle, Engineer, Louisville Water Company,
March 25, 1993. Subject: Private wells in use within LWC service range and
well depth.

30. B&V Waste Science and Technology Corp.. Calculation for population living
within 4 miles of the Jefferson Forest Drum site. September 29, 1993.

31. U.S. Environmental Protection Agency, Graphical Exposure Modelling
System (GEMS) Data Base (1983 population).

32. U.S. Department of Commerce, "General Population Characteristics -
Kentucky", 1990 Census of Population. 1990-CP-1-19, June 1992.

33. D.L. McClain, F.D. Byrd, and A.C. Brown, "Water Resources Data --
Kentucky, Water Year 1991", U.S. Geological Survey, Water Data Report
KY-91-1, 1992.

34. John Nett, B&V Waste Science and Technology Corp., telephone conversa-
tion with State of Kentucky Customer Service Representative, FEMA,
October 5, 1993. Subject: Flood hazard near site.

35. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Dionne Fields, Administrator, Water Permitting Program,
Kentucky Division of Water Quality, March 26, 1993. Subject: Permitted
ground and surface water withdrawals in western Jefferson and Bullitt
Counties.

36. John Nett, B&V Waste Science and Technology Corp., telephone conversa-
tion with Laurel McNeil, Assistant Data Manager, Kentucky State Nature
Preserves Program Commission, October 6, 1993. Subject: Identification of
listed species from data printout.

JPN/p«m
Januwy 13.199*
A:\S2009\049\ JFONARRPA



37. Kentucky Nature Preserves Commission, Data Printouts from Kentucky State
Nature Preserves Database of Natural Resources, Brooks, Kentucky,
Quadrangle No. 3808516, p. 598 and Valley Station, Kentucky, Quadrangle
No. 3808517, p. 599.

38. Dane G. Pehrman, B&V Waste Science and Technology Corp., telephone
conversation with Scott Hale, Fisheries Biologist, Kentucky Department of
Fish and Wildlife Resources, March 24, 1993. Subject: Fisheries on rivers
in the study area of the Clark's Landfill site.

39. U.S. Fish and Wildlife Service, National Wetlands Inventory Maps for
Kentucky: Brooks, Kentucky (1992); Valley Station, Kentucky (1989);
Louisville West, Kentucky (1989); and Kosmosdale, Kentucky (1989).

40. B&V Waste Science and Technology Corp., Calculation to determine
wetlands frontage distance along 15-mile surface water pathway, October 25,
1993.

JPN/p«m
January '3,: 984
A:\52009\049\JFONARRPA



CONFIDENTIAL
Hazard Ranking System Preliminary Score

For

Jefferson Forest Drum Site
Jefferson Memorial Forest, Jefferson County, Kentucky

This preliminary score was calculated using the PAScore computer program. The pathways
evaluated included ground water, surface water, soil, and air. Specific contaminants of
concern could not be determined from the site background information (which has included
environmental sampling). However, suspected contaminants include volatile and semivolatile
organic compounds associated with solvents, sealants, and paint wastes; petroleum
hydrocarbons associated with lubrication oils; and metals and inorganics associated with paint
pigments. Material disposed at the site includes drum carcasses, metal containers, scrap
metal, construction debris, dry solids, insulation, and glass vials.

A hazardous waste characteristics score of 18 was calculated based upon the estimated
volume of the soil embankment (landfill), and drums and non-drum containers noted at the
site. These wastes compose the only suspected source area at the site.

The ground water pathway scored low due to the absence of primary targets. Ground water
migration near the site is slow and the shallow perched and confined aquifers present in the
area are not used as drinking water resources near the site.

The surface water pathway scored low, but is slightly impacted due to the presence of nearby
secondary human food chain targets. Wilson Creek, a low flow stream, Southern Ditch, a
minimal flow stream, and Pond Creek, a minimal flow stream, are potential recreational
fisheries located within the surface water target area.

The soil exposure pathway scored low due to the absence of targets near the suspected
source area at the site.

The air pathway scored low due to the sparse population (no targets) near the site and the
low number of sensitive environments in the target area.

No further investigation of the site is recommended based upon the absence of identified
primary targets, low pathway scores, and resulting overall low site score.

S. = 4
S,, = 16
S» = 2
S. = 4

Overall Score = 9
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Site Name: Jefferson Forest Drum Site
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Street Address: Near Inter. Brooks & Letts Rds.
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Street Address: 1117 Perimeter Center West, W-212
City/State: Atlanta 30338, GA
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WASTE CHARACTERISTICS

Waste Characteristics (WC) Calculations:

1 Soil Embankment Landfill Ref: 6,7 WQ value maximum

Volume 3.00E+04 cu ft 4.44E-01 4.44E-01
Based upon the documentation of KDEP personnel and observations made
during the site reconnaissance, a fill area exhibiting waste
material (e.g., drum carcasses, metal containers, construction
debris, laboratory vials, insulation, dry solids, scrap metal) is
present at the site. The approximate dimensions of this disposal
area are 300' x 25' x 4'.
Ref: 6,7

2 Contained Wastes Drums Ref: 6,7 WQ value maximum

Volume 4.40E+01 drums 4.40E+00 4.40E+00
KDEP personnel observed 44 partially- and fully-exposed drums within
the soil embankment. These drums were noted to be severly corroded.
One drum was observed to be leaking, while another contained liquid
but was not leaking.
Ref: 7

3 Uncontained Wastes Non-drum containers Ref: 6,7 WQ value maximum

Volume l.OOE+01 gals 2.00E-02 2.00E-02
KDEP personnel observed several hundred tubes of water-proof sealant
on the ground surface.

Waste volume = 10 gallons (200 tubes x 8 ounces per tube x 1/16
pound per ounce x 1/10 gallon per pound)
Ref: 7

WQ total 4.86E+00

** Only First WC Page Is Printed ** | Waste Characteristics Score: WC = 18
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Ground Water Pathway Criteria List
Suspected Release

Are sources poorly contained? (y/n/u) Y

Is the source a type likely to contribute to ground water contamination
(e.g., wet lagoon)? (y/n/u) Y

Is waste quantity particularly large? (y/n/u) N

Is precipitation heavy? (y/n/u) Y

Is the infiltration rate high? (y/n/u) N

Is the site located in an area of karst terrain? (y/n) N

Is the subsurface highly permeable or conductive? (y/n/u) N

Is drinking water drawn from a shallow aquifer? (y/n/u) N

Are suspected contaminants highly mobile in ground water? (y/n/u) Y

Does analytical or circumstantial evidence suggest
ground water contamination? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

The source areas are confined to a single soil embankment. No
visible leachate was observed to be flowing from the soil
embankment. Precipitation from the site leaves rapidly as runoff
and only a minimal amount seeps below the soil mantle to underlying
water-bearing units. The ground water migration rate near the site
is estimated to be no greater than 2.4 feet per year.

Ref: 6,7,8,15,18,21
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Ground Water Pathway Criteria List
Primary Targets

Is any drinking water well nearby? (y/n/u)

Has any nearby drinking water well been closed? (y/n/u)

Has any nearby drinking water well user reported
foul-testing or foul-smelling water? (y/n/u)

Does any nearby well have a large drawdown/high production rate? (y/n/u)

Is any drinking water well located between the site and other wells
that are suspected to be exposed to a hazardous substance? (y/n/u)

Does analytical or circumstantial evidence suggest contamination
at a drinking water well? (y/n/u)

Does any drinking water well warrant sampling? (y/n/u)

Other criteria? (y/n)

PRIMARY TARGET(S) IDENTIFIED? (y/n)

Summarize the rationale for Primary Targets:
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GROUND WATER PATHWAY SCORESHEETS

Page: 4

Pathway Characteristics

Do you suspect a release? (y/n) Nc

Is the site located in karst terrain? (y/n) Nc

Depth to aquifer (feet): 6(

Distance to the nearest drinking water well (feet): 3^

Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ _ _ _ _ •
1 . SUSPECTED RELEASE 0

_ — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ — __ — —— —
2. NO SUSPECTED RELEASE 500

— __ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ + _ _ _ _ _ _ _ _ _ _ _ — +_ _ _ _ _ _ _ — _ — __
LR = 0 500

Ref .

3
- _ _ _ _ _ _ + _ _ _ _ _ _
3
.______+______

) 29
— _____+_ — ___
100 1

References
-__ ——— — __ —

Targets

TARGETS

3. PRIMARY TARGET POPULATION
0 person(s)

4. SECONDARY TARGET POPULATION
Are any wells part of a
blended system? (y/n) N

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
5 . NEAREST WELL

_i

6 . WELLHEAD PROTECTION AREA
None within 4 Miles

• -_H

7 . RESOURCES
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ —— _ _ _ _ _ _ _ _ _ _ _ _ _ _ H

T =

Suspected
Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0

0

- _ _ _ _ _ _ _ _ _ _ _ _ _ H

0
---------------

0

h H

0
. _ _ _ _ _ _ _ _ _ _ _ _ _ •

0

No Suspected
Release

_ _ _ _ _ _ _ — — _ ——
14

20

0

5

39

References
t-_ __ — __ — ___

WASTE CHARACTERISTICS
WC = 18

GROUND WATER PATHWAY SCORE:
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Page: 5

Ground Water Target Populations

Primary Target Population
Drinking Water Well ID

None

_ . — _ — . -_ H

Dist.
(miles )

_ _ _ _ _ _ —— H

h__-_---H

- _ _ _ _ _ _ _ -

I- - - H

Population
Served

h _ _ _ _ _ H

1- - - -- - H

t _ _ _ H

*** Note : Maximum of 5 Wells Are Printed ***

Reference
_ _ _ _ _ _ _ _ _ _ _ _ _

I-— — — — — — H

h_ _ __ _ H

- -- H

Total

Value

Secondary Target Population
Distance Categories

0 to 1/4 mile

Greater than

Greater than

Greater than

Greater than

Greater than

1/4 to

1/2 to

1 to 2

2 to 3

3 to 4

1/2 mile

1 mile

miles
-

miles
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ j
miles

Population
Served

i_
Reference Value

i-
11 | 1,28 | 2

( - _ _ - ! - - i -
18

-___ — _ _ _ _ _ — -
65

- _ _ _ _ _ _ _ _ _ _ _ _ H

214
_ _ _ _ _ _ _ _ _ _ _ _ _ _

157
_ _ _ _ _ _ _ _ _ _ _ _ _ _

311

1,28
!-_____ —— _ —— -J

1,28
.__ —— _ _ _ _ _ _ _

1,28
- _ _ _ _ _ _ _ _ _ _ _ ^

1,28

1,28

Total

1
h- --_ — _

2
|_

3
h- _ - — _-

2
i-_ __ _ —

4

14
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Apportionment Documentation for a Blended System

All municipal supplies within the 4-mile target area receive water
from the Louisville Water Company (LWC). The LWC system draws water
from the Ohio River and does not pump ground water.

Ref: 22
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Surface Water Pathway Criteria List
Suspected Release

Is surface water nearby? (y/n/u) N

Is waste quantity particularly large? (y/n/u) N

Is the drainage area large? (y/n/u) Y

Is rainfall heavy? (y/n/u) Y

Is the infiltration rate low? (y/n/u) Y

Are sources poorly contained or prone to runoff or flooding? (y/n/u) Y

Is a runoff route well defined(e.g.ditch/channel to surf.water)? (y/n/u) Y

Is vegetation stressed along the probable runoff path? (y/n/u) N

Are sediments or water unnaturally discolored? (y/n/u) N

Is wildlife unnaturally absent? (y/n/u) N

Has deposition of waste into surface water been observed? (y/n/u) N

Is ground water discharge to surface water likely? (y/n/u) N

Does analytical/circumstantial evidence suggest S.W. contain? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

The overland flow route from the site to the PPE is 1-1/4 miles
occuring as a perennial stream. While rainfall is heavy and the
majority of precipitation will become runoff, releases to the
natural drainage channel down gradient of the site would be minimal
based upon the previously observed conditions. Sediment samples
collected down gradient of the soil embankment did not reveal
elevated contaminant levels.

Ref: 1,6,7,12
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Surface Water Pathway Criteria List
Primary Targets

Is any target nearby? (y/n/u) If yes: N
N Drinking water intake
N Fishery
N Sensitive environment

Has any intake, fishery, or recreational area been closed? (y/n/u) N

Does analytical or circumstantial evidence suggest surface water
contamination at or downstream of a target? (y/n/u) N

Does any target warrant sampling? (y/n/u) If yes: N
N Drinking water intake
N Fishery
N Sensitive environment

Other criteria? (y/n) N

PRIMARY INTAKE(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Intakes:

There are no drinking water intakes along the 15-mile in-water
segement of the surface water migration route.

Ref: 22,23,24,25,26,27,28
continued --—---
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continued -——--

Other criteria? (y/n) N

PRIMARY FISHERY(IES) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Fisheries:

Past sediment sampling of the drainage channel down gradient from
source areas at the site did not reveal elevated contaminant levels.
This drainage channel intercepts Wilson Creek. Wilson Creek flows
as an intermittent stream for a distance of 1-1/4 miles to the PPE.
These factors tend to limit the potential transport of contaminants
to surface water.

Ref: 1,12

Other criteria? (y/n) N

PRIMARY SENSITIVE ENVIRONMENT(S) IDENTIFIED? (y/n) N

Summarize the rationale for Primary Sensitive Environments:

Same rationale as that provided for the surface-water-pathway,
human-food-chain threats criteria list rationale for primary
fisheries.
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SURFACE WATER PATHWAY SCORESHEETS

Pathway Characteristics | Ref.

Do you suspect a release? (y/n) No |

Distance to surface water (feet): 6600 | 1

Flood frequency (years): 500 | 34
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ .
What is the downstream distance (miles) to:

a. the nearest drinking water intake? N.A. 22
b. the nearest fishery? 1.2 15,38
c. the nearest sensitive environment? 2.2 39

Suspected No Suspected
LIKELIHOOD OF RELEASE Release Release References

1. SUSPECTED RELEASE | 0 |

2. NO SUSPECTED RELEASE | | 300
_.....«_..».-___..._«_.._..«.____«___ — + ____..____......V4*_..__.__..____

LR = I 0 300
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Drinking Water Threat Targets

TARGETS

3. Determine the water body type,
flow (if applicable), and
number of people served by
each drinking water intake.

4. PRIMARY TARGET POPULATION
0 person(s)

5. SECONDARY TARGET POPULATION
Are any intakes part of a
blended system? (y/n): N

_j

6 . NEAREST INTAKE
— — — __ — __ — _ — — —— — ____ — _ _ _ _ _ _

7. RESOURCES
_ _ _ _ _ _ _ __ _ ^

T =

Suspected
Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

i- _ _ _ _ _-
0

h
0

0

0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0

No Suspected
Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

h- - -

0

--_-.___________
0

5

5

References

Drinking Water Threat Target Populations

Intake Name

None

_ _ — -|

_ __ ___ __ _ -\

Primary
(y/n)

>•_______-

t-___

i-

h- —— __ _ _ H

h_ —— —— __H

^____ _H

Water Body Type/Flow
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

h___ - - - _

H _ _

-__ — _ _ _ _ _ _ _ _ _ _ _ _ _ — ___-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

h _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ H

Population
Served

_ _ _ _ _ _ _ —— _-

h_-

|_ _|

r_ —— _ —— _ _ _ _ H

h _ _ _ _ _ _ _ _ _ _ H

-- - - H

Ref .
-_____-

h -

•_____-

-_____-

-_____-

-_«___H

Total Primary Target Population Value
Total Secondary Target Population Value

*** Not"e> • Maximum nf fi Tnt"fllf(^s Ar-<= Pi-int-pH ***

Value

i- _ — —— _

.̂

_ _ _ _ _ _ _ _ _

^_ _

0
0
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Apportionment Documentation for a Blended System
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Human Food Chain Threat Targets

TARGETS

8 . Determine the water body type
and flow for each fishery
within the target limit.

j

9. PRIMARY FISHERIES

10. SECONDARY FISHERIES
— *. — H

T =

Suspected
Release

0
- _ _ _ _ _ _ _ _ _ _ _ _ _ H

0
-__ _ _ _ __ -\

0

No Suspected
Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

h_ _ _ _

210

210

References

Human Food Chain Threat Targets

Fishery Name

1 Wilson Creek
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 Pond Creek

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Primary
(y/n)

(-_______-
N

N
- _ _ _ _ _ _ _ j

- _ _ _ _ _ _ _ H

h _ _ _ _ _ _ _ -

-_______-.

Water Body

<10 cfs
|_

Type/Flow
_ _ _ _ _ _ _ _ _ _ _ _

10-100 cfs

_ _ _ _ _ _ _ _ _ _ _ _

_

Ref .
- _ _ _ _ _ -

15
t_ _i

Value
_ _ _ _ _ _ _ _ _

210

33 | 30

- _ _ _ _ _ -

i_ L

1

1

Total Primary Fisheries Value
Total Secondary Fisheries Value

* * -k KTr̂ f- o • M.av-immn t~tf & 'FiGViOT-idc tti-o Di-l'ni* oH * * *

0
0
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Environmental Threat Targets

TARGETS

11. Determine the water body type
and flow (if applicable)
for each sensitive
environment .

12. PRIMARY SENSITIVE ENVIRONMENTS
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
13. SECONDARY SENSITIVE ENVIRONS.

——— — _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ — _•
T =

Suspected
Release

h ___ __ ___

h _ _ _ _ _ ___ H

0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0

0

No Suspected
Release

h- -- __ __-

35

35

References
_ _ _ _ _ _ _ _ _ _ _ _ _

Environmental Threat Targets

Sensitive Environment Name

1 Wilson Creek

2 Southern Ditch
_

3 Pond Creek
— ___ — _ _ _ _ _ _ _ _ _ _ _ _ — _ — ___ _ — _j

— _<

Primary
(y/n)

N
- _ _ _ _ _ _ _ -

N
- _ _ _ _ _ _ _ -

N
-__ —— _ _ _ H

- _ _ _ _ _ _ _ -

Water Body Type/Flow
- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ j

<10 cfs
(---_ --_ -__ __ ___ _ — -

10-100 cfs
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

10-100 cfs

•_-__-___________-_-----

Ref .
- _ _ _ _ _ H

39
i- __--i

39
i- -

39
-_____-

i-- —

I---- —— H

Total Primary Sensitive Environments Value
Total Secondary Sensitive Environments Value

*** Mo-f-o • Mflvimum r\f P. Qon c i t- i \ro FmH r-nnTnonl- c ST-O P-r-int-oH ***

Value
- ——— ——

25
H — •*•

5
i- —— —— _

5
- — —— ——

|_ _ __ _ _

h — - — ——
0
0
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Surface Water Pathway Threat Scores

Threat

Drinking Water
_ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ •
Human Food Chain

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
Environmental

Likelihood of
Release(LR)

Score

300

300
h _ _ _ _ _ _ _ _ _ _ _ _ _ H

300

Targets (T)
Score

h _ _ _ _ _ - -
5

_ _ _ _ _ _ _ j
210

35

Pathway Waste
Characteristics

(WC) Score
h - - _ _ _ _ _

18

18

18

Threat Score
LR x T x WC
/ 82,500

I- _ __ _ — _
0

|_

14
t~ -. —

2

SURFACE WATER PATHWAY SCORE: 16
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Soil Exposure Pathway Criteria List
Resident Population

Is any residence, school, or daycare facility on or
within 200 feet of an area of suspected contamination? (y/n/u) N

Is any residence, school, or daycare facility located on adjacent
land previously owned or leased by the site owner/operator? (y/n/u) U

Is there a migration route that might spread hazardous
substances near residences, schools, or daycare facilities? (y/n/u) N

Have onsite or adjacent residents or students reported adverse
health effects, exclusive of apparent drinking water or air
contamination problems? (y/n/u) N

Does any neighboring property warrant sampling? (y/n/u) N

Other criteria? (y/n) N

RESIDENT POPULATION IDENTIFIED? (y/n) N

Summarize the rationale for Resident Population:

There are no targets located within 200 feet of areas of suspected
contamination.

Ref: 1,6,7



PA-Score 2.1 Scoresheets
Jefferson Forest Drum Site - 10/28/93

Page: 17

SOIL EXPOSURE PATHWAY SCORESHEETS

Pathway Characteristics | Ref.
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - _ - _ - _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ .

Do any people live on or within 200 ft
of areas of suspected contamination? (y/n) No 1,6,7

Do any people attend school or daycare on or within 200 ft
of areas of suspected contamination? (y/n) No 1,6,7

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ .
Is the facility active? (y/n): No |l,6,7

Suspected
LIKELIHOOD OF EXPOSURE Contamination References
_____—__________—___——___—___+------------
1. SUSPECTED CONTAMINATION LE = | 550

Targets

2. RESIDENT POPULATION 0
0 resident(s) 1,6,7
0 school/daycare student(s) 1,6,7

3. RESIDENT INDIVIDUAL | 0
_ — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ _ _
4. WORKERS 0 1,6,7

None
_____.-.___________ — _______._.___..____-t*__ __.._.____--,_

5. TERRES. SENSITIVE ENVIRONMENTS| 0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _ _ _ _ — — _ + _ _ _ _ _ _ _ _ _ _ _ _
6. RESOURCES | 5

—. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __________-f-_,^__________

T = | 5

WASTE CHARACTERISTICS ————————————
WC = | 18

RESIDENT POPULATION THREAT SCORE: | 1

NEARBY POPULATION THREAT SCORE: | 1

Population Within 1 Mile: 1 - 10,000

SOIL EXPOSURE PATHWAY SCORE: I 2
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Soil Exposure Pathway Terrestrial Sensitive Environments

Page: 18

Terrestrial Sensitive Environment Name

None

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Reference
-___________-<

h _ _ _ _ _ _ _ _ _ _ _ -

_ _ _ _ _ _ _ _ _ _ _ _ _

i-________-.__-i

r_ —— ——— ——— —— H

.___________!

Value

----------

----------

----------

\-~ — ___ — _
Total Terrestrial Sensitive Environments Value

*** Note : Maximum of 7 Sensitive Environments Are Printed ***
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Air Pathway Criteria List
Suspected Release

Are odors currently reported? (y/n/u) N

Has release of a hazardous substance to the air
been directly observed? (y/n/u) N

Are there reports of adverse health effects (e.g., headaches,
nausea, dizziness) potentially resulting from migration

of hazardous substances through the air? (y/n/u) N

Does analytical/circumstantial evidence suggest release to air? (y/n/u) N

Other criteria? (y/n) N

SUSPECTED RELEASE? (y/n) N

Summarize the rationale for Suspected Release:

Although the waste material is poorly contained and wind-blown dust
may be associated with the soil embankment, the area immediately
surrounding the site (within 1/4 mile) is heavily wooded and
sparsely populated. No organic vapors were noted during past field
screening of the soil embankment, however, drummed liquid wastes
exhibited low levels of organic vapors. The area is well vegetated,
reducing soil erosion.

Ref: 6,7
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AIR PATHWAY SCORESHEETS

Page: 20

Pathway Characteristics

Do you suspect a release? (y/n

Ref .
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — __ — — _ _ _ _ _ _ — —— i-____ —
) No

Distance to the nearest individual (feet): 1200 1,6,7

LIKELIHOOD OF RELEASE
_

1. SUSPECTED RELEASE
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ —— _ _ _ _ _ _ _ _ _ _ _ _ H

2. NO SUSPECTED RELEASE
_ —— _ _ _ _ _ —— __ —— __ ___ ___ _ —— __ A

LR =

Suspected
Release

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
0

0

No Suspected
Release

-____ — — — — __
500

h_ — — _ — __
500

References
i_

Targets

TARGETS

3. PRIMARY TARGET POPULATION
0 person(s)

4. SECONDARY TARGET POPULATION

5. NEAREST INDIVIDUAL
_j

6. PRIMARY SENSITIVE ENVIRONS.
_l

7. SECONDARY SENSITIVE ENVIRONS.
— .. -_ _ - - , - » __. H

8. RESOURCES
_]

T =

Suspected
Release

-____ — _ _ _ _ — _-
0

h_ — __ _ _ _ _ _ _ _
0

-_ — — —— _ _ _ _ _ _
o

h _ _ _ _ _ _ _ _ _ _ _ _ _ H

o
h_ —— _ _ _ _ —— —— __H

0
h — — — — — — — — — H

0
- — — __ _ _ _ — __-

0

No Suspected
Release

-___ — ———— — __-

-_ — — — _ — —— _
11

- — ——— — __ _ _ _ _
20

-__ — — __ —— — _

0

5

36

References
.___ — ———— ——

WASTE CHARACTERISTICS
WC = 18

AIR PATHWAY SCORE:
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Air Pathway Secondary Target Populations

Distance Categories

Onsite

Greater than 0 to 1/4 mile

Greater than 1/4 to 1/2 mile
__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ H

Greater than 1/2 to 1 mile
___ _ __________ _____ __ _ H

Greater than 1 to 2 miles

Greater than 2 to 3 miles
— _ — _ _ _ _ _ _ _ _ _ — __ — —— __ — ___-
Greater than 3 to 4 miles

Population

0
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

11
h — . -. H

56
h- - - - -__ _ _ H

654

4270
i_ _i

19428
h— - _- __ _— H

7139

References
-_ — _ _ _ _ _ _ _ — _-

31
_ _ _ _ _ _ _ — — ___-

31
h__ — _ _ _ _ _ _ — i

31
i- _ _ __ _-

31
1- _ —— _ —— __ H

31
1- -_ —— —— _ —— H

31
[_

31

Total Secondary Population Value

Value

0

1
_ _ _ _ _ _ _ _ _ _ _

1
_ _ _ _ _ _ _ _ _ _ _

1

3
-_ — —— ———

4

1
- — —— —— —

11
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Air Pathway Primary Sensitive Environments

Sensitive Environment Name Reference Value
_ — _ _ _ _ _ _ _ _ _ _ _ _ _ — — _ _ _ _ _ _ _ — — ___ — — — — _ _ _ _ _ _ _ _ — _

None
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ — _ _ _ _ — _ — _ — — _ — — _ — — _ — — — — — — _—-(-__ — — _ _ _ — — ——+ — — — — ___.

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ - + _ _ _ _ _ _ _ .
I I

_ __ — — «_ _ _-_ __ — — — — — — — — — — — — — — _. — — — — — -- — — — — __ — ._, — — — +_ — — — — — — + — — ..——— —

I I—— — — — ___ — — —— __ — _ _ _ _ _ _ — __ — ____ — ____ — _______+— — _____—+_______.
I I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ _ .
I I_ — — — —— __ — —— — —— — — — — — — _ _ _ _ _ _ _ _ — _ — — — — _+_ — — ___ — _+_ ————.
I I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____+_______.

Total Primary Sensitive Environments Value |
*** Note : Maximum of 7 Sensitive Environments Are Printed*** ---—-——

Air Pathway Secondary Sensitive Environments

Sensitive Environment Name Distance Reference Value
__ — — — ___ — _ — __ —— ____ — — __ — __________+__ — — ____+_____— _ — _+__ — ——.
1 Wharton's dewberry occurence | >l/4-l/2 | 36,37 | 0.3

_ — — ——— — _ — — _ — __ — — — — ___ — ___ — ——+_ — ___ ——+ — _ _ _ _ _ _ _ _ _ + _ _ _ _ _ _ —
I I I___ — — ___ — __ ——— _ — —— — — — — — — ___ ——+_— — ___—+ — —— ____—+_ — — _ —
I I I

- ——— ——— ----- ——— ——— _ ——— ——— ——— ----- ——— _- ——— ——— -__- ——— _-- + _„__„ ——— _ + _-„„_„__ + ___ ——— ———-

_ — — _— — — .. — — — — — — ._._ — — .._ — — .. — — — — — — — — — — + .-. — — — _ — — — — — + — — — -__ — — _ — — « + _ — — — — — — .

I I I—_——___—_—___———___————_—__—_+__________+_______—__+____—.
__——__—_______—_————____—______+—________+___________+____—.

I I I— — _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ — _ _ _ _ _ _ — _ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ _ _ _ + _ _ — _ _ _ .
Total Secondary Sensitive Environments Value | 0
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SITE SCORE CALCULATION

GROUND WATER PATHWAY SCORE:

SURFACE WATER PATHWAY SCORE;

SOIL EXPOSURE PATHWAY SCORE:

AIR PATHWAY SCORE:

SCORE

4

16

2

4

9SITE SCORE:
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SUMMARY

1. Is there a high possibility of a threat to any nearby drinking water
well(s) by migration of a hazardous substance in ground water? No

If yes, identify the well(s).

If yes, how many people are served by the threatened well(s)? 0

2. Is there a high possibility of a threat to any of the following by
hazardous substance migration in surface water?

A. Drinking water intake No
B. Fishery No
C. Sensitive environment (wetland, critical habitat, others) No

If yes, identity the target(s).

3. Is there a high possibility of an area of surficial contamination
within 200 feet of any residence, school, or daycare facility? No

If yes, identify the properties and estimate the associated populations)

4. Are there public health concerns at this site
that are not addressed by PA scoring considerations? No

If yes, explain:
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Reference 2

LATITUDE >SHEET #2
LI USING ENGINEER'S SCALE (1/60)

SITE NAME:

AKA: —

;~,C*J CERCLIS'*: 9 £ 5"/ / 2 ? fl 6,

SSID: —

ADDRESS: A A/ £7

CITY: STATE: ZIP CODE:

SITE REFERENCE POINT: PZ/^lJ \JPAJZ ̂

USGS QUAD MAP NAME; flfZOOK 5 K / TOWNSHIP: A>/A N/S RANGE: A>/A E/W

SCALE: (1724,0001 MAP DATE: /*7g/ SECTION: /sJ/A 1/4 K//A 1/4 fJ/A 1/4
———X__ z~»cr£fZ£ji<,E£> / ' ~

MAP DATUM: (T927) 1983 (CIRCLE ONE) MERIDIAN:

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy):

LONGITUDE: g5" o g7 ' 3<9 " LATITUDE: g? ° ^Q ' j2C_"

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL:

LONGITUDE: 86 ° ^ ' •?£> " LATITUDE: ^Q ° OS' OO "

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP)

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT:

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS:

A x 0.3304 - g" . £ -Z. "

C) EXPRESS IN MINUTES AND SECONDS (l'= 60"): Q ' S' • (a "

D) ADD TO STARTING LATITUDE: 3? ° 05~' flQ •___" * O ' 5

SITE LATITUDE: 38 ° O5"'

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP)

A) NUMBH^4ft ROUR GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: //, 7
-.—V>,-'-' "*——

B) MULTlt̂ 'tJtjr! BY 0.3304 TO CONVERT TO SECONDS:

A x 0.3304 « _S£_*_tQ_"

C) EXPRESS IN MINUTES AND SECONDS (l'» 60"): £) ' 5*5̂ - 2. "

D) ADD TO STARTING LONGITUDE: 85" ° ̂ 2 ' 3O •___" ••• 0 '

SITE LONGITUDE: 85"" VJ ' 37 •

INVESTIGATOR: DATE:

E-10



SITE NAME; NUMBER; KO -?fl.T"/A2 98

85=45-

•bk I / "' Thea'te? . ." ̂ siid"^

'• south%\x. sy/s -
Park ' V-. '--"^y

TOPOGRAPHIC MAP QUADRANGLE NAME: i

COORDINATES OF LOWER RIGHT-HAND CORNER OF 2.5-MINUTE GRID:

LATITUDE: 3ft ° OF riff LONGITUDE: RS~° */2' JO'

7 SCALE: 0:24.000^

E-ll
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M E T E O R O L O G I C A L DATA FOR 1991
LOUISVILLE. KENTUCKY

DEGREE OATS BASE b5 °F

r. OF
avG

::o .-g : i •• :?fc ^ -T-J ^ :-,;
POSSIBLE SUNSHINE :; -• --• 43 ;& •=• so ••*• -.3
SKT COVER 1 tenths 1

M 3n . gb t - * j- gr * ? - -2 - ' •?? _ ~ ~ ~ 3 7. -4
NUMBER OF DAYS:

3

- C e a r ' - '-. ? ' 6 , ' ? 9 | ' '
-°aPt v ". sud/ _•: "_ ' ' '_ i _? ': 'v : 1' j _9

Prec ' D . tat . on j '

^OM.ice ae 9*5, *^ a
. ^ , , , : J j : ,, c

'hundera tori»s . ; 5 •? - 3 - , ' 0 : 4

,8 : - ::;:
,2 ;^ 3= -:;

- ^ ~ '-. i " • ' :

9 3 " 39
'4 : 20 " '-;

9 12 j " '29

o c : 3
2 . 0 ' 0 4=

Heavy ' og , < s ' o • i '. v
1 / 4 -n i 9 of . ess

Te-o.rat^re °F

90° and aoove
32 and b«'o»

- 1 1 n . rT>un>
32° and belo»
0° and be I OM

AVG. STATION PRESS. l«b>

RELATIVE HUHIOITr IXI
-"Our 01
Hour 07 , . T
u T-i < Local T:mei^OuP 1 3
HouP '9

PRECIPITATION 1 inche«l:

datep Ego i *a I ent
-Totai
-Creates t ' 24 hrs i
-Oat«

SnOM.Ice pe 1 1 ets , ̂ a - 1
- T o t a l
-Greatest 124 hrs)
-Oat*

MIND:
'•»ol taot

-O.pect ion l ! ! 1
-Speed luphl

AveP«Q« Speed 'mphl
Fastest Ob». Min.

-D. reel' on ; ' .
-Speed 1 *ph
-Date

°<ak Gumt
-OiPect ion ! ' 1
-Speed I mph
-Date

j 0

: o
3

2 ' ' b
J Z

1C03 ' 'j:1 5

•31 , 75
64 30
73 ! bO
?" -jJ

3 20 3 T2
• C5 . '40
a- ^ ^ ^- b

: 3 15
3.2, O b
12 ! 25

2W i5fe
2 0 2.5
7 <} q 0

30 29
22 28
2' '4

M -J
28 39
2' '4

Z

0
0

3

9°4 b

b8
'b
54
bO

4.79
2.03

21-22

0.2
02
29

235
2 4
10.5

28
33
28
NM
5b
22

P
C

^
3

998 3

"4
7 T

54
5b

2.61
0.69
12-13

0.0
0.0

201
2 3
9 b
31
3!
23
SW
45
9

2 0

• v
: D
0 ' ^,-> • ^

399 3 . 998 6

^4 30
89 82
b4 53
b8 58

4 02 1 23
'08 0.54
4- 5 20-21

3 •; oo
0 C 00

'33 157
2 3 0 7
72 7 5

•9 2b
25 22
25 , 2'
N ' A
38 I 3b
14 i 2'

0

20:
::

998 0

75
79
49
53

2 99
2 '9
1-10

0.0
0 3

254
1 b
7 8

28
29
2

rl
44
2

^

•b

0
~1

999 7

75
33
51
54

3 35
1 24
28

0.0
00

110
0.5
b.5

09
23
28

E
33
28

3

-.
0

3
3

ico2 :

~k
34
52
59

2 74
1 .57

4

00
0 0

239
0.8
b 4

02
17
20
N
2b
13

Q

3

3

1000 '
•

'2
34
50
bO

2 31
' 18
27

00
0 0

199
3 b
8.3

19
23
26
S
31
26

3

-,
'
: 3
3

1003 4

70
73
bO
63

• 87
0 88
20

0.5
0.5
24

233
3 8
10.0

18
26
30

SH
37
1

•

:

•5
r

1304 7

74
90
b4
b?

5 23
i 90

2

0.1
0. 1

3

251
28
8.9

27
28
3

M
36
15

7

= 3

3

"̂

0
•000 3

75
91
57
b2

38 15
2 19

JUL 9-10

2.6
0.6

FEB 25

226
1 8
8 3

28
33

HAR 28
NM
56

HAR 22

Notes on "a
Pag«



N O R M A L S . MEANS. AND ENTREME:
LOUISVILLE. KENTUCKY

• r - . p C 5 A - . 3 E

NORMAL JEJREE 3 A Y S
- e a - -3 rase -.--.'•

OF 30SSI3LE SUNSHINE

MEAN SKY COVER i t t n t h s i

MEAN'NUMBER or DAY"'
5 3
,-1
'b : '

i 4
3.3
'43

'3 5
6 9 1
' 3 b '6

34! 8

; o o •
--̂ ars..5,,s : 44

' "4'^ * Jr ?i5 • 44
"-T-oer a i -re "^

- U3» 1*̂ -1
50 a<-d 300 *e 3 '
32 and se o» ; 3 1

• H ~ "i(j"i :

32° ard o«:o~ 31
3- aro be 'OH j 3'

AVG STATION PRESS l«bi 'a

RELATIVE HUHI01TY !XI
-Our 3' : 31
-Our J7 . 31
-our '3 > L o c a i '• 31
-lour '9 31

PRECIPITATION linch.si: i
Mate** CQU . * » i er> t

-'ear !
- M n i -nt^m HOP t ̂  " y 44
-*ear
-*1a« ; mum -i 24 nr« j 44
-Year !

SOOM , 1 -e D« ' e t! , r»a < '
- Ma* mufl* lortKiy 44
- 'ear
-Max nuft ri 24 hr» 44
-'ear

Ml NO:
lean Soeed [*oh> 44

through T963
fa»te»t Ob». 1 Hln.

-Direct , on 1 ! ' 1 6
-So*«d IMPHI b
-Year

PeaK Quit
-O^ect on ' ' ' i 8
-Speed i npn i \ 9
-Oat*

3 3
3 9

0.3
9 3

24 3
' 3

'002.5

72
7b
64
b5

3 38
1 1 -}Q' ' JO

0 45
1981
3 00
1988

28.4
1978
14 1
1978

96

S

M
34

1984

M
48

1990

• 3

0 9

3 3

19.9
3 2

100' b

72
77
bl
b2

3 23
9.02
1989
0.76
1978
3 66
1990

13.1
1948
11.0

9.b

NM

30
32

1990

NM
52

1990

3 '

3 '->

0 3o ;
11 3
0 0

998 9

b?
75
57
57

4.73
14.91
1964
1.02
19bb
b.97
1964

22.9
1960
12.1

10.3
NM

22
36

1986

NM
60

1986

4 3

0 2

3 '
3 0

2 2
3 0

907 9

i~Q
'b
52
52

4 11
11 10
1970
0.76
1976
4.85
1970

1 b
1973
1 b

1973

9 3

SM

33
37

1988

S
49

1985

b '

3 3

C 5
3 3

0 '
3 C

997 3

7 ~*

32
55
57

4. 15
H 57
1990
1 37
1977
4 bO
19b1

T
1989
T
'989

8 0

SE
27
35

1985

S
bO

1985

- 3

3 3

b '

3 0
0.0

997 9

79
83
56
58

3.bO
10 11
19bO
0 49
1984
5.14
1%0

00

0.0

7.4
s

27
41

1985
u;
72

1990

3 2

3 5

1 ' 3
0 3

0 0
3 0

998 3

31
35
58
bO

4 10
10 35
1979
0 99
1983
5 46
1979

0.0

0.0

b 3

S

32
46

1987

NM
78

1987

t, 3

0 9

3 4
3.0

0 3
0 D

3QQ =

32
97
58
bl

3 31
3 7QT
1974
C.23
1953
3.05
1970

0 0

0 0

6.5

N

32
«?b

1986

S
53

1984

3 3

' 3

3 '
C 3

3 0
3 0

•3CC 4

33
38
59
b3

3 35
'0 49
•979
0 27
•953
4 97
•979

0 0

0 0

b 8

SE
29
39

<98b

NM
48

1984

• 5

3 0
3 '3

1 5
0 3

ICC' ~

79
35
55
•b '

2 b3
b 47
•983
0 39
1987
3.25
1977

1 4
1989

1 4
1989

7.3

SE
18
26

1990

SE
44

1984

' 4

3 3
6 4

9 0
0 C

•001 4

74
79
bO
b4

3 49
9 '2
1957
0.72
1976
3 58
1948

13 2
1966
1 3 0
1966

B 9

S

25
33

1988
M

<5
1988

: ,
j

3 C
t 4

2C 2
; 4

1302 4

~3
-?
b4
b7

3 48

•990
0 65
1976
2 79
1978

9 3
'9bt
5 0
1961

9 3

S

29
31

1984

S
52

1987

4C 3

3 4

30 5
'9 3

39 ;
9

•:cc ;

"Q

31
58
'->'

43 5b
•4 91

MAR 1964
0 23

AUG 1953
b.97

MAR 1964

28 4
JAN 1978

14 1
JAN 1978

3 4

S

32
46

JUL 1987

NM
78

JUL 1987

I'M S«« R*f«r*nc* Notei on Pag* b8.
Pag* 3



PRECIPITATION ( inches ) LOUISVILLE. KENTUCKY

Y E A R J A N T E B
•^r : r -: : 3 -=3
• 2 ^ 3 • i • - :

• = > 6 J : -'-. L -=•
' sh~ : '- • -~
' ~'~~. - ' : -. - '
• ^ „ - • • • •
' ^ ™ ^ ~ • ~. - -
' -6 3 - 3 ' ' - =.
' - ~ ~ '-^ '_ ~ ~
' ~i~ ' ~ ^~ - ^ •?

• 9 • ; 26" :• - ->
• ="3 • ?b • -;
• a-j -! 36 ' • i-1
• ? - = - 1 3 - J ? 3
' ?••> 3 r5 3 ' 3
• 9 " ' 2 3 3 ' 4 5
• 9 - 3 ~ ?o ~ -->
' =>"=? 3 3 ' 4 4 9
• = 9 0 ' -' i C9
' 9 8 1 0 45 3 23
• = 3 2 5 28 ' =5
• = 3 3 ; ' 63 ' 52
' 984 0 92 ' b8
' 985 2 20 2 08
' 986 09' 3 90

• 987 OS" 4 42
•988 4 00 3 58
•999 3 =8 9 02
' 990 3 90 6 ?2
• 9 9 1 i 3 29 3 ^2

3ecord
"ean 3 Tfe 3 39

MAR
3 ;3
= ;4

' 4 9-
4 92

-2
4 3~
' - , 23

- -
- - ~
1 ' ~
; • -
_ " ;.
5 - '
3 :=?
2 3"
4 br
3 ~i
2 -'
4 SO
' 54
5 89
2 '6
4 4 1
4 4 t
2 69
3 35
2 97
5 50
2 79
4 --9

4 49

A P R
3 '
3 ~
T b
; 9
= ~-
-. -
- J

-
^ ^
- "

2 "4
b -i "
3 ~b
3 40
3 33
' 32
2 63
4 44

3 :5
• Q

5 53
' ==l
• :4
2 35
3 52
4 93
3 46
2 61

3 93
Se

M A Y
; : J

: -3

• - :
: - '
. _;
- -
; - •

5 5
T ' 5
j 4 -,

^ 4

3 5b
4 To
5 Z9

3 "
4 "b
3 59
4 53
4 b3

2 96
•0 58
b "9
3 93
4 23
1 61
2 =8
4 39

i ' 57
4 02

4 00
a Pefer-

JUNE JULY
4 ~3 : ' 8 4

-i • 3 ' • 3
- - ^ -7 - 3
2 2 4 ^ b
', ~~ 2 ' :

4 4 ' ; 3
"• - \ ; -
-j - ^, - -

5 2 3 3 3 3
: 64 ~ " 4
' :8 3 r>4
6 : : =33
2 53 2 04
3 ' 5 ' ^ '
4 - • 2 ' 0

' 5 9 3 2 9
2 6 " 3 ~ T

3 03 -0 05
3 -: 5 41
3 23 ; 3 =8
3 36 i 3 "2
4 42 | 0 99
0 49 b 94
4 37 ; 3 d5
2 32 ! - 04
3 58 i 5 31
0 97 ; 4 68
5 26 6 90
6 ' 3 , '96
• 23 2 99

3 81 i 3 92
ence No tea on

Sage 44

A U G
: • 3_ i
: • :
= ' T

, \ I

': -3
• - -

•3 7
3 ~5

2 45
3 •

9 '?
3 39
3 '9
6 ' 2
5 50
2 3 "
3 "b
3 21
3 "4
2 39
5 08
4 49
2 ' 9

2 66
3 00
2 20
3 2i
3 35

3 28
Page &8

SEP
^ to
: - 3

_; • ^
-, -: •

- 3

'j
~- - '

. 6
) - ~
- ~2

- 2 4
2 31
3 52
2 o4
3 ' 0

3 67
0 96

•0 49
3 1 -
3 22
3 4fe
• ' 3
3 '0
• 48
2 "5

1 15
1 48
2 42
2 57
2 74

2 79

O C T

J '0
; 9-
j 62
2 54
' ;4
J '. b

' 70
• = 9
4 ~ Q

' 36

2 5?
2 29
2 09
o '2
3 99
4 -b
2 26
2 2~
3 3"
1 60

i 2b
6 47
2 - 2
4 24
3 08
0 39
1 54
2 65
3 97
2 31

2 60

NOV
1 59
• 67
3 32
' 33V3 b^

3 08
3 34
3 za
' ~" C

2 :b
b 31
" 59
3 03
3 69
0 -2
6 1 1
5 . 1 4
5 85
2 42
2 40
5 . 5 0
5 03
5 87
4 43
4 62

2 62
5 T6
2 57
2 34
1 87

3 51

DEC
2 ?4
• :b
5 36
• '4
- 33

3 ~
3 62
3 69
4 -8
2 98

5 29
2 64
2 95
4 39
0 65
4 32
' 64
3 82

', "2 ^«:
5 ' •
3 96
5 86
C 96
2 69

4 70
3 . 4 5
1 45
8 86
5 23

3 6 1

ANNUAL
39 9'
38 J4
4b 58
3" 90
44 ?2

43 92
3" 29
36 "9
52 2i
42 29
49 38
53 =!7

42 93
56 3'
3 4 - 5
J 9 - 0
46 4?
59 9C
3" 89
33 95
45 38
47 33
49 38
37 75
37 51

32 65
37 53
50 97
57 47
38. 15

42 99

AVERAGE TEMPERATURE (deg. F) LOUISVILLE, KENTUCKY

Y E A R JAN
• 962 30 5
' 9 6 3 '• 26 '
• 9 6 4 35 9
•? i : 34 3
'966 27 1

FEB - MAR
39 1 , 42 3

APR
53 . '

30. 2 i 49 5 5 9 . 0
33 4
3 5 . 9
34 1

'967 i 36 3 30 9
•963
i 969
• 970
• 9 7 1

30 3 30 i
33 1 i 36 9
27 9
30.9

• 9 7 2 ' 35 2
• 9 7 3 35 .0
• 974 39. 3
'975 38 . '
' 9 7 6 3 1 . 3

' 977
' 978
•979
'980
1 981
•982
• 983
• 984
1 985
1986
1987
'988
•989
'990
'991

Record

*•»
M ', n

18 6
22 9
24 6
33 5
30 4
28 6
34 7
28 9
25 .4
34 5
33. 7
31 .0
41 6
43 1
34. 1

34 2
42. 1
26 2

33 6
35 0
34 9
36 4
39 3
40 2
45. 4

36 9
23 8
28 0
29 6
38 8
34 9
37 5
41 5
32 a
39.9
39 5
34. 7
34 0
44 3
40 5

36. 7
45 2
28 2

45 3
38. 9
46. 1
50 6
45 7
39 9
42. 3
42 .0
44 8
53 7
49 3
43. 3
52 4

51 . 7
4 1 . 7
48. 3
4 1 . 8
45. 7
47. 1
4*W7mMb^F

58 4
58 3
53. 4
59 7
56 8
5 8 . 0
59 3
54. 7

56.2
54 4
5 7 . 2
54 4
57 5
60 3
58 0
55.0
53 6
62. 4
51 3
51 .7

; 55.0
' «0. 3

5« 5
. 95 .4

?7 . 0
f c .7

51. »| 55.5
49. 4. I 6C.3

45. »
55. 1
36.4-

56 4
66.4
4*.. 3

M A Y
71 4
63 3
66 a
70 0
62. 3
62 4
63 4
66 2
67 2
6 1 . 5
65 5
61 .5
65 1
69.0
62.9
71 2
63.8
64 2
66 8
62.9
70 3
62. 1
62.6
66 5
• 7.0
71 .5
67. 1
62 6

54.2
3.1

64 0
7*. 1
5S 9

JUNE; JULY
73 . 4
73. 0
75. 1
73 4
73. 1
73 4
74 0
73 5
72 9
76 5
70.6
75 .5
68 7
75 4
72 9
73 .9
75. 7
73 9
73 4
76 2
69 3
73 4

76 274 a
7 6 . 4
76. 3
8 1 . 1
7 4 . 5
77 7
78. 7
7 5 . 8
74 8

77. 1
. 78'. 4

75.9
77 7
76 8

80.2
78 .5
75. 3
81 .5
78 .8
78 0
81 1

77 7 7 5 . 5
"2 ' 77 2
75 7

76. 2
'5. 6
7 3 . 5
75 1
78 .3

i. 74 .6
84 4
64 8

80 . 3
"8 9
ao 3
78. 1
78. 5
81 3

78. 4
88 2
68 6

AUG
7fe 4
" 3 ^ 4
76 2
7 5 . 2
7 5 . 6
72.2
77 .9
74 7
76.0
74 . 1

' 76.1
77.. a:
75'. 0
79=. 3
74 2

77.5
77 1
76. 1
81 .0
76. t
73.5
81 . 7
76.0
74 8
741.3

78.2
30.0
76-. 6
77.5
79.2

TV. 8
86.6
6V. 9

SEP
65 0
66 8
69 1
70 5
67 4
65 7
69 0
67 5
73. 4
72.2

. 72.3
73.6
63.2
66 2
66 8
72 :S
73.7
69.4
73.5
67.7
66.8
71 0
67 2
69.2
73. 1
7V. 3
70. 1
69.4
Jl .8
7V. 7

7U.3
80.5
60*. 2

OCT
59 3
63 5
53 4
55. 7
54 6
57 2
57 4
57. 3
58. 1
64 4
55.3
62 3
54 9
59.4
52 S
»S 5
55 »
58.7
5» 8

5**̂  01'•»Vi
fcj ^~
61 '«.
M 3<
52. 6t-
52.3
58.4

,88.7'
fcl 5

-58.*
••.7=

NOV
44 2
48 4
48. 0
47. 3
4 7 . 2
4 2 . 7
48 0
43. 3
45. 3
47.0

44. O
49.8
47 0
50.6
39.5

49.6
50. &

>. 46 '3
. 47.4
1 48* 7

47 ~8
" ^ "̂."tf"

93 7*
> 4».'»

so-, «r
elT 'ft

4^~' f
52.0

r 4fc.-%

59 &

.37:*

DEC
30 3
26 .7
38.0
42. 3
35.6
39 4
35 7
33 5
39 6
45. 1
39. 1
37. 1
39 1
38 9-
33. 1
3*. 6
4 O . O

. 39.2
39.3,
33.8
44 1*
28.4

• 49.9
_ 3O-*

' jWft.
i ^m^O*
» J^" 3*

40 -9
~"4\ .4"

~~i
- ^}, 2*
' *~ 44 &

2T1

ANNUAL
55 i
54 .6
56 3
56 5
54 8
55 4
55 5
55 2
56.0
56.5
55 .9
57.9
56 3
57 7
55 4
56.9
55. 1
54.9
56.3

,.56.4
56 0
56 3
5ft. Ir
56. J'*<
»> 8
ge. a

**j SĴ L Z
^ 9?>. ik

59.4
~ 59 ?

5ft 8V"
66^2 '-

, 47.41
S«« Reference Hot** et Peg* 68. , •" ' •'' *

Pr*ge> 48 -'- » > ! f :S



HEATING DEGREE DAYS Base 65 deg F LOUISVILLE KENTUCKY

SEASON JUly AUG 3C NOV DEC JAN FEB MAR APR ;L'NE TOTAL

932-33
383-34
934-35
935-36

9 8 - - 3 3
938-99
a p =>_ = ->

62 = 9:3
5 3 '

3 '

223 i
35 3 «'

7

-.

3
2
3
9
A
u
9
^

^
u
3
3
5
9
3
9
j
2

_ ~" O

232
2 2 r
6 5

2 = 3
' 4 4
3 ' 4
2 O —
393
29-
293
244
3C 9
2fe8
246
' 96
94
' 6O
2 ' 3
37^
398
2 3O
229
' 63

^ • '
645
- "^ 2
53 -
623
453
543
4 3 -
"5 -
4-2
442
534
555
523
495
5C9
623
34 -
o 70
423
•=> " C
539
38 7
590

r ̂  3
9 - '
- 3 "
6 ' C
- 9 3
360
- 94
8 C '
992
935
- 6 o
-92
92 '
96C
624

1- 2 8
584

i Cfe -
969
762
933

1 222
745
-25

9 -5 ~~
- • _; •
• * 5 2
9 ' -l
3 2 ~~
- - 2
5 3 C

" C -J C
'' - 35
' 294
' 2-o
9to9
C o O

- 1 24
933
' 1 ' 5
' 222

i c^ 4 -

962
• O48
720
672
949

I

—
3 ~ 5
3^3
366
- 9 6
- ' 4
633
•r 6 2
-3C

- ' 4 5
,1 C30
,- 02'
1 -23
i 93-
-63
6-3
396
696

'• ~ 36
972

: 86O
I 574
| 677

•b 9 "
— — -

623
349
48 -
0 0 5
4-5
4 2

- 2 0
5 ' 4
- ' 3
595
549
= - -
- 5 7
458
5 ' 6
526
580
5 1 3
445
492

2 ' 3
2 C 3
3; 3
292
343
2 — —
333
266
- 93
22 •
30 •
342
1 42
438

399
3 i 5
1 9C
224
294
244
29 1
32O1 6 7

42
94
63
22
- 3

52

39
56
82

4 2 ' 4
4899
4-93
43-3

436;
4299
4 - 4 o

Not e_» o i-< Page b 3

COOLING DEGREE DAYS Base 65 deg. F LOUISVILLE. KENTUCKY

YEAR

• 969
' 9-C• Q -» .

' 9-2
• 9-3
• 9-4
' 9~5
* 9-6
- 97 -»
• 97S
• 9-g
• 98G
- 98 '
' 982
1 9831 984
- 985
' 986
1 987
1 988
1 989
i 99O
1 99 1

JAN FE8 MAR APR MAY 'JUNE JULY

0 C 0
0 0 ; O
~ . 0 O
0 ' 0 3
O : O 7
0 0 22
O O O
0 o
0 03 ; o
0 0

0
o
0
oo
0
0o
Coo

o
0
ooo
2o
o
0o
0o

21
1 a
0
5
O
5
1
7
0
3
5
O
4
&
22a

1 06 277 431
36 147 244 343
2

25
29
31
24
4 7
50
2O
1 0
8
68
2
8
20
48
37
1 4
1 0
48
44
31
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LOUISVILLE.
KENTUCKY

Louisvi l le is located on the south bank of the
Ohio River 604 miles below P i t t s b u r g h .
P e n n s y l v a n i a , and 377 miles above the mouth of the
river at Cairo Illinois The city is divided by
Beargrass Creek and i ts south f o r k in to two
portions w i t h e n t i r e l y d i f f e r e n t types of
topography The eastern portion is rolling,
con ta in ing seve ra l creeks. and consists of
plateaus and ro l l ing h i l l s ides The highest
elevation in this area is 565 feet The western
portion is mostly f l a t with an average elevation
about 100 feet lower than the eastern area Much
of the western section lies in the flood plain of
the Ohio River Near ly all of the industries
in the city are located in the western portion,
while the eastern portion is almost entirely
residential A range of low hills about five
miles northwest of Louisville, on the Indiana side
of the Ohio River, present a partial barrier to
arctic blasts in the winter months During colder
months, snow is frequently observed on the summits
of these hills when there is no snow in the city
of Louisville or in riverside communities on the
Indiana side of the Ohio River
The climate of Louisville, while continental in
type, is of a variable nature because of its
position with respect to the paths of high and low
pressure systems and the occasional influx of warm
moist air from the Gulf of Mexico In winter and
summer there are occasional cold and hot spells of
short duration. As a whole, winters are moderately
cold and summers are quite warm Temperatures of
100 degrees or more in summer and zero degrees or
less in winter are rare

Thunderstorms with high ra infal l in tens i t i e s are
common dur ing the spring jnd summer m o n t h s The
prec ip i ta t ion in Louisville is nonseasonal and
varies from year to year The fa l l months are
usua l ly the driest Generally. March has the most
r a i n f a l l and October the least Snowfal l u s u a l l y
occurs from November through March As with
r a i n f a l l , amounts vary from year to year and m o n t h
to month Some snow has also been recorded in the
months of October and April Mean total amounts
for the months of January February, and March are
about the same with January showing a slight edge
in total amount. Relative humidi ty remains ra ther
high throughout the summer months Cloud cover is
about equally distributed throughout the year with
the winter months showing somewhat of an increase
in amount The percentage of possible sunshine at
Louisville varies from month to month with the
greatest amount during the summer months as a
result of the decreasing sky cover during that
season Heavy fog is unusual and there is only an
average of 10 days during the year with heavy fog
and these occur generally in the months of
September through March.

The average date for the last occurrence in the
spring of temperatures as low as 32 degrees is
mid-April, and the first occurrence in the fall is-
generally in late October
The prevailing direction of the wind has a
southerly component and the velocity averages
under 10 mph The strongest winds are usually
associated with thunderstorms
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Reference 7

BHERETON c JONES

NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET

November 30, 1992

Ms. Fleicia Barnett
U.S. Environmental Protection Agency
345 Courtland Street
Atlanta, GA 30365

Dear Ms. Barnett:

As per today's conversation, I am forwarding a copy of a field
report and photographs relating to what appears to be a previously
unaddressed disposal area at the A. L Taylor site in Brooks,
Kentucky. As we also discussed, the EPA representative who will be
coming to the site should contact this agency's Lajuanda Haight-
Xaybriar directly to make arrangements for this site visit. Please
let ne know if you require any further information.

Sincerely,
t

Carl Millanti, Manager
Superfund Branch

CM:kb

Attachments

c: C. Pat Haight
Rick Hogan
Lajuanda Haight-Maybriar
Curtis Evanoff
File



M E M O R A N D U M

TO: Carl Millanti, Manager
Superfund Branch

THRU: Rick Hogan, Supervisor
Federal Superfund Section

FROM: Lajuanda Haight-Maybriar, Environmentalist V-^ ' ̂ —•
Federal Superfund Section

DATE: November 19, 1992

SUBJECT: A.L. Taylor Superfund Site
Brooks, Bullitt County, Kentucky

On November 13, 1992, Curtis Evanoff and I travelled to the
A.L. Taylor site. The purpose of our visit was to gather
information needed to complete a bid package for operations and
maintenance work to be conducted at the site.

When we arrived on site,      an adjacent property
owner, greeted us and questio          possibility of having
the state or EPA defray the cost of installing city water lines to
his and his neighbors' hones. We began discussing the past
activities at the site and      informed us there were
still drums sticking out o    d in a wooded area he
indicated to be northeast of the site.    said the heirs to that
property had contacted       her adjacent property
owner, and offered to sell      the property.      refused
and explained that the dru      present on the property. The
heirs said they were not aware of this. Later,      heard the
property had been donated to the Jefferson Me    rest. We
asked for directions to the area and he offered to escort us there.

We hiked through a wooded area to a circular area that Mr.
   said has been used as a track for motorcycles and four-

   There was a barren mound of soil inside the circular
area. The soil appeared to consist of mainly clay and rock and Mr.

   said that it had been barren as long as he had been
   in those woods. From the mound, we proceeded westward

along a trail. We observed a warning sign en a tree near the trail
that stated the area was a wildlife refuge which supported Mr.

   belief that the property had been donated to or
   y the Jefferson Memorial Forest.

     told us we were in the general area where the
drum     . From the trail, Mr. Evanoff observed a slope
that did not appear natural. We left the trail and walked down the
slope and over what appeared to be an embankment. We found an
abandoned household appliance and various pieces of scrap metal
there. We moved westward along the embankment and began to see



abandoned fully exposed and partially buried drums and an
uncontained green solidified material that appeared to be paint
waste.

The drums appeared to be very old and weathered and several
had rusted through or contained bullet holes. One drum that was
partially exposed had a snail hole rusted through and was leaking
a small amount of liquid material. Another drum that was fully
exposed and lying on its side appeared to contain a liquid material
but it had some small holes in the side opposite the side it was
lying on. All other exposed drums appeared to be empty.

Due to the intended purpose of our visit, we did not have any
monitoring equipment or a camera available. Therefore, we left the
drum area and continued on through the woods. We emerged from the
woods en the Louisville Gas and Electric (LG&E) maintenance road
north of the site.

To return to the drum area, exit the site through the north
gate and proceed north on the LG&E maintenance read to the third
utility pole beyond the gate. Turn right (east) into the woods and
follow the trail. The embankment where the drums are located will
be on the right of the trail. If the circular track and barren
mound of soil become visible, exit the trail to the right. This
will be the top of the embankment and the drums will be visible at
points along the edge.

   ovember 1~, 19S2, I received a phone call from Mr.
   He said he had been talking with someone who had told

     r. Taylor used to own 100 acres in that area and the area
where we found the buried drums is the original location of Mr.
Taylor's operation. He said Mr. Taylor accessed the operation from
Brooks Road and, after he sold off the front piece of the property,
he moved his operation to the area where the Superfund remediation
took place.

On November 18, 1992, Mr. Evanoff and I travelled to the site.
We located an access road off of Brooks Road near the brickyard.
There was no railroad crossing there but, when we walked across the
tracks, we observed a raised fill area that appeared to be an old
road bed. This road bed extended to the circular track area near
the exposed drums but was intersected at one point by a small
stream.

We returned to the drum area with a Microtip and a metal
detector. With the Microtip, we walked along the embankment and
scanned the drums we observed on November 13, 1992. The ambient
reading was 0.0 and there were no unit deflections on this
instrument in any of the areas scanned. We counted forty-four
fully or partially exposed drums.

We scanned the barren mound of soil with the metal detector
and observed very intense readings over most of the mound. In
addition, we scanned the fill area between the trail and the



exposed drums in the face of the embankment. We also observed very
intense readings at several points in this area.

We observed an additional enbanknent area bevor.d the area
identified en November 13, 1992. This embankment expended for an
additional 100 yards and appeared to contain mainly construction
debris. However, we did observe sor.e weathered drun remnants and
in one area there were hundreds of tubes of Dow Corning Marine
Sealant. These were the size of large toothpaste tubes. Also in
this area, there were plastic buckets with a solidified mass of
white material around them.

We photographed the barren mound and the exposed drur.s. After
completing this task, we left the site and returned to Frankfort.



A.L. TAYLOR

Photographic Log

November 13 & 18, 1992
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00036J
ecology and e^^^^mcm,

4319 COVINGTON HIGHWAY. OECATUR. GEORGIA 30035. TEL. 404-288-7711

International Specialists m the Environmental Sciences

September 21, 1982

Mr. R. D. Stonebraker, Deputy Chief
Hazardous Emergency Response Branch
Air and Hazardous Materials Division
Environmental Protection Agency
345 Courtland Street, N.E.
Atlanta, GA 30365

Subject: Feasibility Study of the A. L. Taylor Site
TDD * F4-8209-07

Dear Mr. Stonebraker:

In accordance with provisions of TDD I F4-8209-07 and modifications A
through D, the Remedial Action Feasibility Study for the A. L. Taylor
site is submitted for your approval.

This report has been changed from previous submittals in response to
comments and requests made by Kentucky Department for Natural Resources
and Environmental Protection and EPA personnel.

Section 7 presents the original recommendation concerning alternative
selection. Section 8 presents response to comments made by EPA and
Kentucky. The response to comments refine certain details to the report
but do not materially effect the results except for alternative
selection. Kentucky recommended a modified removal remedial action
alternative be developed for consideration. This modified alternative is
presented in Appendix C.

The alternative selection process has not been completed. Before
concuring with Kentucky's recommendation to implement the modified
removal alternative, EPA Headquarters asks for additional information on
the Integrity of the shale bedrock and the deep groundwater quality.
This Information 1s being developed from a deep test well drilling
program under TDD # F4-8208-05 and will be completed 1n mid-December,
1982. After the test well data is analyzed and the remedial action
alternative selected, the Conceptual Design of the preferred alternative
will be completed under TDD # F4-8207-08.

This submission sat1s1f1es the requirement of TDD # F4-8109-07.

Sincerely,

sf.
James L. Tempieton. Jr.
FIT Leader, Region IV

JLT/lsr
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SECTION 1

BACKGROUND

The A. L. Taylor hazardous waste disposal site is an uncontrolled
and inactive industrial waste dump located in Bullitt County, Kentucky.
This site, also known as the "Valley of the Drums," is among the top 80
sites of the nation's 115 high priority sites recently announced by the
U.S. Environmental Protection Agency (EPA) for cleanup using the
"Superfund." This listing qualifies the A. L. Taylor site for remedial
action under the authority of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (Superfund Act) . Sections 104
and 105 of the Superfund Act reauire that the feasibil ity of alternative
remedial actions be evaluated and the most cost-effective alternative
which protects human health and welfare and the environment be selected
for implementation.

1.1 SITE DESCRIPTION
The site was used by A. L. Taylor as a municipal refuse dump, a drum

recycling center, and an industrial chemical dump from 1967 to 1977. The
EPA conducted emergency cleanup actions in 1979 by authority of Section
311 of the Clean Water Act and in 1981 under the emergency provisions of
the Superfund Act.

The site is located in a valley in north-central Bullitt County,
Kentucky, Just south of the Jefferson County line, west of Kentucky
Highway 1020, and north of the Louisville and Nashville Golf Course (See
Figure 1-1). The actual disposal site covers 13 acres of the 23-acre
tract previously owned by Mr. Taylor. The surface features of the site
have been substantially disturbed. Mr. Taylor excavated pits onsite,
emptied the contents of drums into them, and recycled the drums. Soil
from nearby hillsides was used to cover these pits. During its emergency
response actions, the EPA modified the drainage patterns of the site to
keep runoff from directly entering nearby Wilson Creek. Substantial
areas of vegetation have been removed from the site as a result. Four or

1-1
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five major cells of buried wastes containing chemical liauids, sludqes
and crushed drums have been discovered by surface geophysical
investigations (see Figure 1-2).

To control the discharge of pollutants from the site, the EPA
constructed a temporary wastewater treatment plant during the 1979
emergency response. This treatment plant was upgraded during the 1981
emergency action.

The runoff and leachate from the site are intercepted by trenches
constructed along the south and east sides of the site and directed to a
detention lagoon at the intersection of the trenches. The wastewater is
pumped from the lagoon to a temporary treatment plant. In the first tank
the wastewater 1s aerated and electrolyte added. The wastewater is then
directed to a sedimentation basin, the supernatant from which is pumped
through a pressure sand filter to an activated carbon filter and then to
Wilson Creek. The sedimentation basin sludge, the pressure filter
backwash and the carbon filter backwash are all returned by portable
pumps to the detention lagoon. Both the sedimentation basin and the
activated carbon filter are fabricated from steel tanks of the type used
for garbage collection. The aeration tank is constructed from a
galvanized stock -tank.

A full description of the environmental setting of the site is
presented in Section 3.

1.2 HISTORY OF RESPONSE ACTIVITIES
The A. L. Taylor site was first recognized as a waste disposal area

by the Kentucky Department of Natural Resources and Environmental
Protection (DNREP) 1n 1967. State personnel visited the site after open
burning regulations had become effective, and reports were made about a
fire on the site that had been burning for at least one week. Following
this December, 1967, site visit, the State noted that an approved
sanitary landfill could be operated by Mr. A. L. Taylor at this location
with proper permitting. Mr. Taylor did not apply for a sanitary landfill
permit, but continued receiving and disposing of wastes on_the site until
November, 1977.

1-3
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In 1975 the State began receivinc corplaints that pollutants
allegedly oriainatino froir "r. Taylcr's disccsal cneratinr were enter-inn
Wilson Creek. The State i--ater Huality revision resnonded hy "fctairir-a
sarrnles frcr t*e creek for analysis cf retals. The analytical results
indicated p o l l u t i o n of Wilson Creek, and the site was referred T the
Kentucky General Counsel for appropriate lecal considerations in
February, 'l°7*i.

A noitice of co^olaint was filed in Parch, 1976, hy the Kentucky
DNREP aoaiinst the A. L. Taylor r>rum Cleaninq Service that operated on the
A. [^ Taylnr site. Vr. Taylor's operation was cited for three
violations of dischargino wastes into a stream without a Rational
Pollutant Discharne Elimination System (NPHES) oerr-it. Dv Auoust, IP7^,
Mr. Taylor had removed almost all visible pollutants fron Wilson Creek.
Beoinnino in December, 1976, the State identified Incal industries
employing fV. Taylor to transport wastes to various disposal sites. A
site visit in May, 1977, noted that vr. Taylor was buryina wastes on the
site, and the State informed him that a permit was reouired for
subsurface disposal. Wr. Taylor was told tn cease all dunoino in
November, 1977, by the Kentucky DMREP. f-V. Taylor continued Ms waste
disposal operation and drum cleaning service until his death in late
1977. The State then directed leoal actions toward Vrs. A. I.. Taylor as
the responsible party for her husband's business.

Also subsequent to Mr. Taylor's death, the State beoan tn pursue the
feasibility of imolementino several cleanup alternatives. In i t i a l ^tate
suggestions included: (1) onsite incineration of wastes, <2) removal and
disposal of wastes at an approved Kentucky site, and (3) construction of
the necessary enqineerino controls to allow for approved onsite
disposal.

In January, 1979, representatives of the FPA first visited the A. I..
Taylor site." According to the EPA report, the site contained "an
estimated 20,000 druns of hazardous substances above around and an
unknown Quantity of drums and liouid waste underground" (EPA, 1980b).
At the time of this site visit, snow and ice covered the around, and no
direct discharae of contaminated water was seen enterino V.'ilspn Creek.

1-5
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Runoff from melting snow in the sprina transported oil and hazardous
chemical contaminants from the site into Wilson Creek via surface runoff.
On Inarch 2, 1979, the EPA On-Scene Coordinator (PSf) was authorized to
use the Federal Contingency Fund, P.L. °2-500 Section 311(k), to control
runoff and eliminate further pollution of the stream. The EPA sampled
the drum storage area and the Wilson Creek drainage basin and found
numerous organic chemical pollutants. The final outcome of the EPA's
emergency response action included the following pollution abatement
measures:

o Trenches were constructed to intercept surface runoff and lateral
leachate migration.

o A detention lagoon was built to receive runoff via the trenches.

o A temporary limestone/carbon treatment system was assembled to
treat the contaminated runoff.

o An underflow dam was constructed across Wilson Creek downstream
from the site to contain floatable material, and aerators were
installed upstream from this dam to remove volatile organics.

o Surface drums were seareaated and marked according to their
contents (solids, liquids, empty) and organized into accessible
rows.

The EPA operated and maintained the carbon treatment system until
December, 1979, when the Kentucky ONREP assumed responsibility for the
system.

The EPA's final count of drums located on the A. L. Taylor site
after the 1979 emergency response action was 11,628 empty drums and 5,423
drums with contents. The Kentucky ONREP then addressed the problem of
finding the best way to dispose of this drummed waste legally. The first
step taken was to contact the waste generators who could be identified
from their wastes. The followino five aenerators were contacted: Ford

1-6
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Motor Co . , Reliance U n i v e r s a l , Inc. , L o u i s v i l l e Varn i sh Co. , Georae W.
Whitesides Co., and Kurfee ' s Coat inq , Inc. These generators were asked
to retrieve those drums b e l o n g i n g to t h e i r companies and to d ispose of
the wastes at an approved s i te . F o l l o w i n g t h i s r emova l , an es t imated
4,200 drums w i t h contents and an u n k n o w n number of empty drums remained
on the site in ear ly 1981.

When the ERA again inspected the site in the spring of 1981, drums
were con t inu ing to deteriorate and some were l e a k i n g . The temporary
treatment plant Ins ta l l ed in 1979 was receiving only m i n i m a l ma in tenance .
The plant treatment eff ic iency was dec l i n ing due to s i l t a t ion of the
process tanks and saturation of the activated carbon by oraanic
chemicals. Furthermore, runoff from the site had deposited large volumes
of silt in the detention lagoon, reducina its capacity. With the arrival
of spring r a i n f a l l and snowmelt, the lagoon was near over f lowing and
W i l s o n Creek was threatened.

On September 10, 1981, the ERA Region IV OSC requested au tho r i za t ion
to spend $100,000 to upgrade the treatment system and $300,000 for
analytical work and removal of. drums and l i qu ids . The monies were
provided from the Superfund emergency response fund, and on September 15,
1981, c leanup operations began under the direct ion of the OSC. F i r s t ,
vegetation was cleared from the working area. Drums were then opened,
sampled, labeled as to their content, and segregated into the f o l l o w i n g
categories: solids, water, solvents, solids-and-solvent,
solids-and-water, unknown l iouids , water-soluble o i l , oil sludge, viscous
drum wastes, bases, acids, and empty. Drums containing solvents were
consolidated near the batching operation. Compatible solvents were mixed
in a batching tank and then trucked off the site by M t, M Solvent
Recyclers. Drums conta in ing contaminated water were emptied into the
detention lagoon. All empty drums and drums partially f i l led with solids
were crushed to reduce their volume.

Sludqe from some of the drums and s i l t , sludge, and dredge material
from the detention laqoon and treatment plant were spread out on a
portion of the site to dry. Sawdust was then mixed with these materials
to prepare them for shipment.

1-7
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The runoff and leachate treatment system was upqraded at the sane
time. The detention lagoon was dredoed and enlaraed to contain a total
of 2 inches of runoff from the site, and the treatment orocess was
modified by deleting the lime treatment step and addino aeration,
sedimentation, and sand filtering steps to the process. The final
treatment step remained activated carbon filtration.

Cleanup operations were stopped from October 2, 1981, to November 9,
1981, while final disposal arrangements were being made for the crushed
drums and the silt, sludge, and dredge materials. The Kentucky DNREP
approved disposal of 114 truckloads (16,000 drums) of crushed drums at
Smith's landfill in Louisville, Kentucky. Twenty truckloads of
contaminated silt, sludge, and dredge material went to the Chemical Waste
Management facility in Livingston, Alabama. A small amount of
contaminated earth remaining on the site from the silt, sludge, and
dredge material dryinq and loading operation was pushed into a pit left
on the site by Mr. Taylor. The site received a final orading, and all
equipment was cleaned and removed on November 15, 1981.

1.3 NATURE AND EXTENT OF THE PROBLEM
The paint and coatings industries of Louisville were the primary

waste generators using the A. L. Taylor site. Some of the drums received
at the site were dumped, cleaned, and recycled, while others were piled
on the site, particularly in the later years of operation. As a result,
substantial pollution of the site soils, surface water, ground water and
air has occurred.

The EPA originally estimated that 20,000 drums may have been dumped
or left on the site; however, the EPA compiled the following inventory of
surface drums during Its 1979 emergency action:

11,200 empty, crushed or piled
428 emoty and recyclable

3,239 with solid contents
2.184 with llould contents
17,051 TOTAL

1-8
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By November, 1981, all of these surface drums had been removed from the
site.

Substantial volumes of buried wastes remain on the site. 'Jsing
electromagnetics and magnetometer surveys, TECHNOS, Inc. estimated that
as much as 12,500 cubic yards of material including 18,500 drums may be
located in burial areas on the site (Table 1-1 and Figure 1-2). Other
less extensive burial areas may exist on the site (TECHNOS, 1981).

To substantiate TECHNOS1 findings, Ecology and Environment, Inc.
(E & E) performed geophysical investigations after the site was cleared
of surface drums (E & E, 1982). The E i E magnetometer survey identified
66,000 square feet of area having significant anomalies. These results
generally correspond to TECHNOS' findings. Based on core samples taken
in 1979 by the ERA and in 1982 by E & E, the depth of contamination in
soil borings taken around but not in waste cells varies from 2 to 12
feet. Assuming some vertical migration, the area under buried waste may
be contaminated to a depth of 20 feet. The estimated volume of
contaminated soil from buried wastes is therefore between 12,500 and
31,000 cubic yards.

The onsite open pit, which is 35 feet across and assumed to be 6
feet deep, contains an estimated 370 cubic yards of contaminated soils
and waste. In addition, an open surface-dumping area covering 500 square
feet still remains to the northeast of the site. This spill area
measures approximately 50 by 100 feet, and the contamination is assumed
to be 2 feet deep, giving an estimated volume of 370 cubic yards of
contaminated soil. Therefore, the total estimated volume of contaminated
soil from the burled wastes, the open pit, and the spill area ranges from
approximately 13,000 to 31,700 cubic yards.

Chemical analyses of soil and water samples taken from the site
indicate the presence of a wide variety of organic compounds and heavy
metals. Many of the chemicals can be traced to the paint and coatings
industries 1n the Louisville region. Sampling studies conducted in
February, March, and April of 1979 measured levels of contaminants in the
soil, ground water, and surface runoff (ERA, 1982). Samples were taken
from ten open pit locations, 12 soil boring locations, and seven surface
runoff locations, as well as the site's runoff and leachate detention
lagoon (see Figure 1-3). Soil borings taken in 1982 by E & E attempted

1-9
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TABLE 1-1

ESTIMATED QUANTITY OF BURIED WASTES
AT THE A. L. TAYLOR SITE

BROOKS, KENTUCKY

VOLUME OF MATERIAL
(in cubic feet)

Minimum* Maximum^

NUMBER OF DRUMS
(uncrushed)

Minimum^ Maximum*''

Trench 1

Trench 2

Trench 3

Trench 4

Trench 5

Totals

NOTES:

1. Calcula ted usi

78,875

40,875

13,750

38,000

21,812

193,312

ing major

147,125

66,625

25,500

63,750

36,312

339,312

anomaly area times

2155

1117

376

1038

596

5282

5 feet

8040

3641

1393

3484

1984

18,542

thickness p lus
significant anomaly area times 2 feet thickness.

2. Calculated using major anomaly area times 10 feet thickness plus
significant anomaly area times 2 feet thickness.

3. Calculated using density of one drum per 36.6 cubic feet and minimum
volume.

4. Calculated using density of one drum per 18.3 cubic feet and maximum
volume.

5. If drums are crushed, the estimated number may increase from two to
five times the number of drums.given.

6. The values given are order of magnitude estimates only. Area
locations are indicated in Figure 1-2. One 55-gallon drum occupies
about 9.15 cubic feet. Estimates calculated assume that the drums
were randomly dumped, yielding densities ranging from 18.3 to 36.6
cubic feet/drum.
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to confir-" this 1979 data. Althouch information on Geophysics and s n i l s
is available, the results of chemical analyses of s o i l sarnies wprp not
a v a i l a b l e at the tire of this writinr.

Potentially hazardous substances detected on the site include the
following classes of chericals: heavy retals, ketones, nhthaUtes,
polychlorinatert biphenyls (pC°s), chlorinated alkanes and alkpnes,
aroiratics, chlorinated aromatics, and nolynticlpar aromatics. Many of
these compounds are known animal carcinoaens. Many arp either moderately
or hiohly toxic to animal life when inoested or inhaled, or when thev
cone into direct contact with the skin. Some of these compounds are
cunulative poisons, such that a long-term, low-level exposure mav result
in injury or death. Specific examples of contaminants with lono-ter^
exposure effects found at the A. |_. Taylor site are lead, chromium,
ant irony, methyl ethyl ketone, methyl isobutyl ketone, vinyl chloride,
various PCBs, benzene, and phenol. A summary of the chemical speeds
found on the site is presented in Table 1-?. Heavy metals have heen
found in concentrations in soil samples ranqing fron less than 15 to more
than 12,000 microqrams per gram (ug/g). Priority pollutant organic
compounds have been found in total concentrations ranging from less than
100 to more than 4,000 ug/g, while total organics ranoe from 1,̂ 00 to
10,POP uc/a in soils (priority pollutants listed in the Natural Resources
Defense Council, Inc., et al., Ponsent Decree of June 7, 1°76).

Surface wate"r pollution near'the site has been severe in the past.
The headwaters of Wilson Creek are located on the southern horder of the
site at a sprina (or relic farm pond). Water, sediment, and fish tissue
samples taken from Wilson Creek where it flows alonn the eastern horder
of the site have shown concentrations of heavy metals, PCPs, and oroanic
contaminants. Solvent odors have been noted when creek sediments were
disturbed. Colored stains have been observed on the creek bank and in
the water, and an oily sheen has been seen on Wilson Creek (EPA, 1979a).
In addition, vegetation stress has been noted on the site and along the
banks of Wilson Creek.

Analysis of water am soil samples taken from test holes drilled on
the site has shown contamination of the shallow around water under the
site (see Table 1-2). vost test holes drilled to the top of the
underlying shale have shown the presence of small amounts of oround
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PRIORITY POLLUTANTS IDENTIFIED IN
SOIL AND WATER SAMPLES TAKEN AT THE A. L. TAYLOR SITE

P R I O R I T Y POLLUTANTS CONCENTRATION RANGES
Water Samples Soi l Samples

mlcrogram/1 iter_____m-icrograms/gram

Antimony
Beryl!ium
Cadmium
Chromium
Copper
Lead
SiIver
Thallium
Zinc
PCB-1242
PCB-1248
PCB-1254
PCB-1260
.1,2-8enzanthracene
Fluoranthene
Pyrene
Naphthalene
Fluorene
Anthracene
Acenaphthene
Bis(2-Ethylhexyl)Phthalate
Butyl Benzyl Phthalate
Di-N-Octyl Phthalate
Di-N-Butyl Phthalate
Dimethyl Phthalate
Diethyl Phthalate
Pentachlorophenol
Phenol
3,3-Dichlorobenzidine
Hexachlorobenzene
1,2,4-Trichlorobenzene
Benzene
Ethyl Benzene
Isophoron*
Toluene
Vinyl Chloride
Methylene Chloride
Trans-l,2-D1chloroethylene
Trlchloroethylene
Tetr ach1oroethylene
1,1,1-Trichloroethane

TOTAL ORGANIC CHEMICALS0

NDb

NO
ND

10-147
17-970
16-1,890

ND
11
32-3,790

3.1-7.6
23
4.2-63
4.4-71

ND
ND
NO

18-19
NO
ND
ND
ND
ND
NO
ND

90-1,300
4.9-44
4.3

800-1,500
ND
ND

2
9

320-620
370-500
400-840

8
17-720
22-73

8
5-9

9.4

20,000-80,000

13-92
1-3
4-19
1-8,212
9-12,760

15-292
3

210
60-4,264

.03-1.2

.13

.04-13

.095-13
10-78
5-63
6-70
6-360
5-19
5-99

10-450
6-2,800
9-25
7-30

10-55
ND
ND
ND
ND
33

5
ND
ND
ND
ND
ND
ND
ND
ND
NO
NO
ND

1,000-10,000

a Only those pollutants wvtn quantifiable concentrations are listed.
Trace amounts of other compounds may be present.

b ND - Not detected or below trace levels for sample size.c Includes priority pollutants and other organic compounds found in site samples.



ALT 001

water which is currently not used as a drinking water supply and has
limited production potential. There is a concern that this contaminated
shallow ground water may be hydraulically connected to Wilson Creek and
thus contribute to the contamination of the surface water system. This
connection may be indicated by the spring (or relic farm pond) which
forms the headwaters of Wilson Creek.

In summary, past operating practices and minor accidental s p i l l s
occurring during cleanup have resulted in contamination of site soils,
with the depth of contamination varying across the site. Shallow
contamination has resulted from surface spills and deep contamination
from oast dumping in trenches. An electromagnetics survey of the site
has identified areas of substantial contamination (see Figure 1-2), but
this survey did not define the depth of contamination. Based on these
limited data, a conservative estimate of the extent of surface soil
contamination would include the entire area where the soil has been
disturbed and the areas where stressed or dead vegetation has been
observed.
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SECTION 2

PURPOSE, OBJECTIVES AND CRITERIA

The A. L. Taylor site presents the engineer with a complex problem
involving a variety of contaminants and several pathways for the
contaminants to affect the public health and welfare and the environment.
The development of the statement of purpose, site-specific remedial
response objectives and alternative evaluation criteria is an important
step in the problem-solving process.

A draft of this section was submitted to the ERA and is contained in
Appendix A. This original draft has been revised to be consistent with
the approach used and because sufficient analytical data were not
avai Table.

2.1 STATEMENT OF PURPOSE
The purpose of the remedial response is the protection of the public

health and welfare and the environment from release of contaminants
located at the A. L. Taylor site. The protection provided by the
remedial action is to be the most cost-effective, based on the EPA's best
scientific judgement considering extent of the hazard, existing federal
and Kentucky environmental quality standards and criteria, and available
technologies. This purpose is consistent with Section 104 of the
Comprehensive Environmental Response, Compensation and Liability Act of
1980 (CERCLA or "Superfund Act") and the proposed National Oil and
Hazardous Substances Pollution Contingency Plan. The following is a
quote from Section 104 of CERCLA defining appropriate remedial actions:

The President shall select appropriate remedial
actions determined to be necessary to carry out
this section which are to the extent practicable in
accordance with the National Contingency Plan and
which provide for the cost-effective response which
provides a balance between the need for protection

2-1
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of pub ic health and welfare and the environment at
the facility under consideration, and the
a v a i l a b i l i t y of amounts from the Fund established
under title II of this Act to respond to other
sites which present or may present a threat to
public health or welfare or the environment, taking
into consideration the need for immediate action.

2.2 REMEDIAL ACTION OBJECTIVES
As discussed in Section 1, environmental samples have identified

over IK hemicals being released from the A. L. Taylor site by way of
the air, -e surface water, the around water and the soil. The remedial
action must therefore attenuate the environmental release of these
contaminants by the application of appropriate technoloaies.
Furthermore, the technology selected should be the most cost-effective.

The objectives must be broad in nature because of the complexity of
the problem. The degree of hazard associated with each hazardous
chemical release varies with the chemical type, the medium of release,
and the sensitivity of the human or environmental receptors. Receptor
sensitivity is ideally the factor defining the appropriate level of
cleanup. Only a limited body of knowledge is available on the
sensitivity of these receptors to the chemicals of concern. Considerina
the above, the following are the remedial action objectives for cleaning
up the A. L. Taylor site:

o The air quality will be protected by the control of emissions of
partlculate matter, volatile organic compounds, and toxic gases.

o The surface water of Wilson Creek will be protected from leach ate
and runoff.

o Ground water which is suitable for domestic, agricultural or
industrial water supply or contributes to the surface water will
be protected from contamination.

2-?
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o Casual site visi tors and animals will be protected from direct

contact with contaminated soi ls.

o Any commitment of natural resources at the A. L. Taylor site wil l
be the most cost-effect ive.

2.3 EVALUATION CRITERIA
Ideally, the evaluation of remedial alternatives for abating a

specific pollution source would have the following information:

o Analytical characteriz-ation identifying hazardous substances and
their release rates and mechanisms.

o Quantitative criteria that allow for a determination of
acceptable levels of release for each pollutant into each
affected environmental component (e.o., streams, marshes,
commercial fishery, residential area, etc).

o Available remedial methods of demonstrated feasibility,
predictable abatement efficiencies, and known construction costs.

Based on this information, a true cost-effectiveness evaluation of
remedial alternatives can be made.

In the course of the project an attempt was made to assemble the
data required for such a quantitative analysis. However, significant
information gaps were found for the A. L. Taylor site. As stated in
Section 3, there 1s little analytical data that qualitatively and
quantitatively characterize any present releases to surface water, around
water and air. In addition, there are several toxic pollutants at the
site for which there are no federal or state regulatory criteria.
Finally, hazardous waste remedial methodology 1s a new application of
technology and lacks proven feasibility for long-term problems, thus
making predictability 1n terms of quantitative effectiveness difficult.
Because of these deficiencies, a cost-benefit analysis of the three
identified remedial options presented later 1n this report must consist
of a quantitative comparison of costs and a qualitative evaluation of



ALT 001
00039J

design effectiveness and feasibility based on sound professional
judgement or best scientific judaement.

Life cycle costs were developed for each alternative based on
estimated construction costs and operation and maintenance costs. The
life cycle cost period was assumed to be 30 years to be consistent with
the closure policy of the Solid Waste Disposal Act, as amended by the
Resource Conservation and Recovery Act of 1976, as amended. Twelve
percent annual interest was assumed to estimate the cost of financing
each alternative, labor, material, and utility costs were assumed to
escalate 10 percent per year. The costs of all alternatives were ranked,
with preference given to the least expensive remedial response
alternative.

In addition to cost analysis, the effectiveness evaluation consists
of subjectively assessing each remedial option in terms of its. mitigating
effect on each known or suspected active release mechanism, i.e., surface
and ground water movement, airborne release, and direct contact with site
contaminants. For air and ground water there is no analytical evidence
of current release and only sparse or obsolete data to characterize
surface water and direct contact exposure levels. This lack of exposure
information and the large variety of chemical pollutants known to be
present in site soils make it difficult to assess the environmental risks
posed by the A. L. Taylor site. Therefore, the "effectiveness" element
of the cost-effectiveness analysis is not Quantitative but is based on
acceptable and reasonable engineering solutions to abate known or
suspected releases.

The qualitative criteria used to assess the remedial options are:

o Reliability; This considers the extent to which a system,
device, or technology will perform a desired function correctly
for a number of repeated trials or for an extended period of
time. Without test data measuring performance against an
established standard, reliability of each alternative was a
scientific judgement. The alternatives were ranked as to their
relative reliability without attempting to establish the
quantitative reliability of each alternative.
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o Implementabi1ity: This is the physical, mental, financial and
legal power to carry out the alternative. Because of the varied
nature of the possible remedial alternatives, they were ranked
based on their ease of implementation. Consideration was aiven
to public opinion, regulatory procedures, duration, schedulina
natural constraints (such as weather), and technical feasibility.
The most easily implemented alternative was preferred.

o RCRA Conformance: Each alternative design was compared to new
landfill design standards permitted under the Resource
Conservation and Recovery Act (RCRA). The alternative which
provided environmental protection performance similar or superior
to a RCRA-permitted landfill was given preference.

o Environmental Concerns: These were identified for each
alternative, and the alternative with the least adverse
environmental impact received preference.

o Safety Requirements: These were developed to mitigate the risks
of construction of each alternative. Where necessary, risk
assessments were made on each ooeration. The safety retirements
and relative risk of each alternative were compared and the
alternatives ranked. Preference was given to the alternative
having the lowest relative risk and least safety reauirements.

o Operation and Maintenance Efforts: Manpower and eauipment
requirements were identified for each alternative for a 30-year
project period. Maintenance effort was based on parts
replacement, corrosion control and safety requirements when
applicable. Operation personnel, utility costs, and major system
replacement requirements for each alternative were developed.
When comparing alternatives, those with the least long-term
commitment of capital, manpower and equipment were preferred.

2-5
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SECTION 3

ENVIRONMENTAL SETTING

A current description of the environmental setting of the A. L.
Taylor site and vicinity establishes a baseline from which the
environmental assessment of each alternative will be compared. The A. L.
Taylor site is an abandoned 23-acre dump used for disposal of municipal
trash and waste industrial chemicals. The site is located in a valley in
north-central Bullitt County, Kentucky, just south of the Jefferson
County line between the Louisville and Nashville Golf Course and Kentucky
Highway 1020 (see Figure 1-1). The study area for the environmental
setting is within a 1-mile radius of the site (Figure 3-1). EPA
emergency cleanup actions have removed all above-ground waste from the
site; however, substantial quantities of hazardous wastes are still
buried or mixed with the surface soils. The natural conditions of the
site soils, vegetation and topography have been significantly changed as
a consequence of past activities.

3.1 TOPOGRAPHY
The topography of the north-central portion of Bullitt County is

characterized by steep slopes, particularly in that portion of the county
bordering Jefferson County. The A. L. Taylor site falls within this
general characterization, having as a most striking feature an estimated
20 to 30 percent slope on the western and northern sides of the site.
These sharp slopes, which are the result of excavating the sides of
adjacent hills, are currently unvegetated and eroding rapidly. The
northeastern edge of the site is bordered by another hill with a slope of
approximately 12 percent, while the southern portion of the site has
moderate relief with a consistent slope of approximately 7 percent. Most
of the surface area at the site has been graded or in some way physically
altered so that the land gradually slopes eastward toward Wilson Creek.
The southwestern third of the site drains towards the southeast along

3-1
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established erosion patterns. Runoff from this area spreads out into
sheet flow and eventually joins Wilson Creek.

3.2 SOILS
The upper slopes of the site are characterized by soils of the

Litz-Muskingum series, which are silt loams found on slopes of 20 to 30
percent gradient. These are excessively drained, shallow soils formed in
residuum derived from siltstone, shale, and sandstone.

Soils of the lower valley slopes and the valley bottom are of the
Zanesville series, which are characteristic of the Knobs region.
Zanesville soils are silt loams formed from loess and residuum derived
from sandstone and shale. Slopes range from 2 to 6 percent to 12 to 20
percent. These soils are moderately well drained, but vertical movement
of ground water may be restricted by the fragipan found in the lower
Zanesville soils (Zimmerman, 1966).

Surface soils in the site area used for waste disposal have been
significantly altered by excavation and orading during operation and
emergency cleanup. As a result, there is little topsoil remaining. The
uppermost soil layer consists of 1 to 5 feet of silty clay, underlain by
2 to 8 feet of gray-green clay, then" by 1 to 5 feet of weathered shale
above the unweathered shale (see Section 4.2.1).

3.3 GEOLOGY
The A. L. Taylor site is in the Knobs physiographic region, which is

a series of erosional remnants formed of Mississippi an and Pennsylvanian
rocks overlying Silurian and Devonian rocks. Mississippian rocks are
limestones and slltstones with some shale beds, while Pennsylvanian rocks
are sandy limestones and sandstones which form the cap rocks in the Knobs
(Hopklns, 1966).

The Knobs province 1s on the western edge of the Jessamine Dome, a
structural dome which lies along the axis of the Cincinnati Arch.
Regional dip of the formations in the vicinity of the site 1s gentle at 2
to 4 degrees to the southwest.

The site is underlain, in stratiaraphic order (top to bottom), by
the New Providence Shale, the New Albany Shale, the Louisville Limestone,
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and the Waldron Shale (Table 3-1). The New Providence Shale begins as
shallow as 3 feet and is weathered to a depth of 12 to 13 feet. Joints
and fractures in the New Providence Shale are numerous and are 2 to 5
feet long. It is not known at this time how open the fractures are, how
continuous they are, or if there is significant intersecting of
openings.

3.4 GROUND WATER
3.4.1 Aquifer Description

Ground water at the site occurs in two aquifers: a shallow
unconfined residual soil aouifer and a deeper confined consolidated rock
aquifer. The shallow aquifer varies in thickness from approximately 3 to
25 feet. Water levels from hand-auoered wells in this aquifer ranae from
2.4 to 6.4 feet below land surface. Based on topography, shallow
bedrock, and water levels in wells, the direction of ground water flow in
the shallow aquifer is from the hills southeasterly toward the valley of
Wilson Creek. The rate of ground water movement is slow, 0.01 to 0.1
feet per year.

Shales, which comprise the uppermost geologic formations in the site
area, are relatively impermeable and thus retard the downward movement of
water. However, water may move locally into a lower formation throuah
openings develooed by faulting, by intersecting joint systems, or by
solution where the shale formation is thin or calcareous. In the Knobs
area, the small number of sink holes and low-yielding sprincis indicates
that the subsurface drainage system is poorly developed (Hopkins, 1966).

The deep aquifer occurs 1n the limestones under the confining shale
formations. The Louisville Limestone of Silurian aoe, alona with the
Jeffersonvllle and Sellersburg Limestone, forms a single confined aquifer
of secondary Importance that yields most of the water pumped from
consolidated-rocks in this area of the state. Water 1s contained in and
moves along Interconnected fractures and solution channels (Bell, 1966).

Locally, little use 1s made of the shallow or deep aquifers, and no
nearby wells that penetrate the deep aquifer are known to be 1n use.
(One unused well that penetrates the shale 1s 600 feet southeast of the
site.) No water level records on deep aquifer wells 1n Pullitt County
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TABLE 3-1

GENERALIZED STRATIGRAPHY AND WATER BEARING CHARACTERISTICS
OF GEOLOGIC UNITS IN VICINITY OF A. L. TAYLOR SITE

SYSTEM SERIES GEOLOGIC UNIT DOMINANT LITHOLOGY
WATER-BEARING
CHARACTERISTICS O

o
O
CO
CD

Misslsslpplan Lower
Mississippi an

New Providence
Shale

Shale, greenish-gray,
ferruginous, calcareous
concretions and lenses,
with ferruginous lime-
stone patches and lenses.
Fine-grained sandstone
layers with interhedded
shale at top. 90 ft.
thick

Yields 0.07 to 0.35
gpma to wells in valley
bottoms; may yield more
than 0.21 gpma where
thick siltstone beds
occur at or below stream
level; yields almost no
water to small springs in
limestone and siltstone.

Devonian Upper
Devonian

New Albany
Shale

Shale, black fissile
slightly calcareous,
carbonaceous with pyrite
scattered throughout

,, and in a layer at the
' base. Contains thin

sandstone and shale
layers. 60 ft. thick

Yields 0.07 to 0.35 gpm
to shallow drilled wells
in broad, flat areas, hut
almost no water to
drilled wells on hill-
sides; yields water to
small springs and dug
wells.

Silurian Middle
Silurian

Louisville
Limestone

Limestone, thick-bedded
fine-grained, magnesian
or siliceous in part.
130 ft. thick

Waldron
Shale

Shale, green-gray non-
fissile calcareous,
maqnesian, siliceous.

Yields more than 0.35 opm
to wells dri 1 led in
valley bottom or alonq
streams in broad uplands;
yields as much as
50 gpm in places; yields
water to springs at
contact with underlying
Waldron Shale.
Yields almost no water to
wells or springs. Basal
confining layer of
Louisvil le Limestone.

Modified from Palmquist and Hall, 1960. Note: a gpm = gallons per minute
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are available; however, in adjacent Jefferson County, records from we l ls
penetrating the aauifer show water levels averaaing about 34 feet below
land surface at the well.

Vertical ground-water flow direction has not been defined; f low is
related to the interconnection of fractures or joints within the rocks
and the hydraulic gradient. Although movement of ground water from the
shallow aauifer to the deep aquifer cannot be precluded, it is unlikely.

\

3.4.2 Ground Water Quality \
No background data are available on the quality of natural ground

water from the shallow residual soil aquifer. Since "the soil •> deriver
primarily from shales, the water is probably soft to slightU hard anc
may contain sulfate or iron in significant quantities. The water may be
suitable for domestic use after treatment.

Water from the underlying limestone formations (the deep aquifer) is
hard and may be highly mineralized. In the Knobs area, saline water with
high concentrations of chlorides, sulfate, iron, and manganese interfaces
with fresh water between 65 and 165 feet below land surface. Water above
the interface ranges from calcium bicarbonate type to a sodium
bicarbonate type; below the interface; water is a sodium bicarbonate or
sodium chloride type (Hopkins, 1966).

The quality of water from consolidated rocks at the A. L. Taylor
site is not known. Data from wells elsewhere is the county indicate that
the quality varies. In some areas salinity is low enough that the water
is suitable for some purposes such as agriculture, while in other areas
the water is too saline for any use.

3.5 SURFACE WATER
3.5.1 Stream Description

The A. U. Taylor site is located in the Salt River drainage basin.
Wilson Creek, which drains the site, is a small tributary originating
from a spring (or relic farm pond) south of the site. The creek
initially flows northward, joining first Southern Ditch and then Pond
Creek, which flows into the Salt River just above the Salt River's
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confluence with the Ohio River. The Ohio River is a source of public
drinking water for some communities downstream from the Salt River
confluence (KIPDA, 1978). Substantial dilution of Wilson Creek water
would occur before the first public water supply is encountered. The
flow rate of the Ohio River at Louisville is 114,000 cubic feet per
second (cfs) (Bell, 1966), while the flow rate of Wilson Creek is about
0.1 cfs. The dilution factor is thus about 1,000,000 to 1.

Average precipitation for the State of Kentucky is 69 inches per
year (USGS, 1979), and the climate is moist and temperate. Hi ah
intensity rainfalls of more than 4 inches per hour occur annually. The
flow cycle of streams in the area is one of rapid, heavy discharge after
a heavy or moderate rainfall leading to stream-cleansing actions such as
dilution, flushing and streambed scouring.

The normal stream flow of Wilson Creek is low and subject to
fluctuation from seasonal storm and snowmelt water contribution. The
stream bottom in the upper reaches consists of sand and clay deposits,
which are erosional products from adjacent upland areas, as well as some
weathered bedrock. Since Wilson Creek does not have a U.S. Geological
Survey (USGS) gaging station, there are no historical stream flow data
(Nadeau, 1979).

3.5.2 Surface Water Quality
The USGS ana*1 EPA have identified surface water Quality problems in

the Pond Creek system due to poorly treated wastewater discharae.
Surface waters are generally suitable for public water supplies and
industrial uses when properly treated (USGS, 1979; KIPDA, 1978, Vol. 5).

Water from a tributary of Wilson Creek was sampled and analyzed by
the ERA 1n March, 1979 (Nadeau, 1979). A few organic compounds 1n low
concentrations were found 1n the sample, but the concentrations were
lower than those from onslte surface water samples. Another control
sample from Wilson Creek upstream from the site was analyzed for standard
water quality parameters (see Table 3-2). The analysis Indicated that
Wilson Creek water contains mineral constituents similar to streams
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TABLE 3-2

SURFACE WATER QUALITY OF
WILSON CREEK UPSTREAM
FROM A. L. TAYLOR SITE

(BASED ON ONE GRAB SAMPLE)

MAJOR
CONSTITUENT

Silica

Calcium

Magnesium

Aluminum

Iron

Manganese

Sodium

CONCENTRATIONS
(mil liqrams/liter)

-

11

5

3.1

5

1.3

5

Source:Nadeau, 1979
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elsewhere in the area. Based on one grab sample, the control sample
water appears to conform to ERA drinking water standards.

3.6 TERRESTRIAL BIOLOGY
3.6.1 Vegetation

The A. L. Taylor site is located among the forested Knobs of
southern Jefferson and north-central Bullitt Counties. Several tracts of
forest land in southern Jefferson County comprise the Jefferson County
Memorial Forest, which consists of over 1,500 managed acres in the Knobs
region. The vegetation in this managed area is characterized as a
typical second-growth forest with the dominant overstory species beina
Virginia pine, some white and red oaks, and maples. Dogwoods and
sourwoods, along with shrubs such as spice bush, are also present in the
Memorial Forest. Although an actual inventory of the tree community for
the area immediately surrounding the A. L. Taylor site is not available,
the vegetation is expected to be similar to that described above. The
site is located on the periphery of the Knobs region, and the valley
hillside habitats are suitable for the same hardwoods and pines. The
southern border of the site is adjacent to an open field formerly used
for farmland, while to the southeast there is a 145-acre, privately owned
golf course and picnic area. The eastern border of the site is formed by
Wilson Creek and is vegetated with typical bottomland hardwoods and
pines. Shrubs are more abundant in this low-lying area and form a dense
understory.

3.6.2 Wildlife
About 50 species of mannaIs are known to exist in the north-central

region of Kentucky (Appendix B). However, due to area development and
limited habitat diversity, it is doubtful that some of these animals,
such as beavers or otters, are present in the immediate vicinity of the
Taylor site. No field survey has been performed to Identify the species
which Inhabit the project area.

Furbearers typically Inhabiting the forested Knobs Include raccoons,
weasels, mink, muskrats, opossums and woodchucks. The white-tailed deer
is the only big game animal occurring in this region of Kentucky. The
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eastern cottontail rabbit and gray squirrel are some of the small game
species anticipated to occur in the project area, ^ray fox, red fox and
possibly coyotes represent the predator mammals found in this region.
Other typical mammals residina in the area include the striped skunk,
eastern chipmunk, eastern mole, fox sauirrel, and several species of
bats, mice, voles and shrews.

Approximately 34 species of amphibians and 4fl species of reptiles
reside in this portion of Kentucky (Appendix B). Amphibians commonly
found in local streams, ponds, puddles and moist terrestrial environments
include the eastern newt, mudpuppy, Jefferson salamander, two-lined
salamander, slimy salamander, red salamander, bullfrog, pickerel frog,
American toad, spring peeper and chorus frog. Local reptiles include the
snapping turtle, pond slider, box turtle, smooth softshell turtle, fence
lizard, five-lined skink, black racer, ringnecked snake, rat snake,
hognose snake, kingsnake, milksnake, northern natri (water snake), qreen
snake, queen snake, garter snake and copperhead.

3.6.3 Birds
Approximately 264 avian species have been sighted in north-central

Kentucky in recent years (Appendix R).~- About 144 of these species reside
here permanently or seasonally, and an estimated 120 species are
transients.

Resident non-game birds include the turkey vulture, red-tailed hawk,
American kestrel, killdeer, herring gull, yellow-billed cuckoo, screech
owl, horned owl, chimney swift, common flicker, red-bellied woodpecker,
downy woodpecker, eastern kingbird, crested flycatcher, wood wewee, barn
swallow, purple martin, bluejay, tufted titmouse, Carolina wren,
mockingbird, catbird, brown thrasher, woodthrush, red-eyed grackle,
summer tanager, cardinal, goldfinch, rufus-sided townee, dark-eyed junko
and several species of sparrows.

A number of waterfowl and/or game species thrive in this portion of
the state. Canada geese, mallards, black duck, gadwall, wigeon, wood
duck, ring-necked duck, canvasback and hooded merganser are
are characteristic residents of area streams and lakes. Important
terrestrial game species include dove, quail and grouse. Turkeys have
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also been introduced in Bullitt County and an established breeding
population now exists. No field survey has been performed to confirm the
absence or oresence of bird or waterfowl species in the project area.

3.7 AQUATIC BIOLOGY
3.7.1 Aquatic Invertebrates

Amphipods and isopods were dominant in benthic samples taken from
streams adjacent to the A. L. Taylor site, according to an EPA summary
report (KDNREP, 1979). These streams consisted of Wilson Creek and an
unnamed branch of Wilson Creek. This report also stated that numerous
crayfish were collected by State of Kentucky officials in a similar
study. A total of nine taxa were indicated by the EPA investigation
(Appendix B) including Gammarus sp., Lirceus sp., Cambarus so., Physa
sp., Tipula sp., Turbellaridae sp., Ephemeroptera sp., Limnephilidae sp.,
and Trichoptera sp. According to this study many of these organisms are
tolerant to human disturbances.

3.7.2 Fish
Wilson Creek was sampled under, the direction of the Kentucky

Division of Water Quality in March, 1979. Fishes reported from this
study are typical of central Kentucky tributaries and are listed in Table
3-3 (KDNREP, 1979). Cyprinids (minnows and suckers) comprised the
largest portion of species and individuals collected. Several of these
species are quite abundant in the state and are somewhat tolerant of
man-induced disturbances: creek chub, bluntnose minnow, fathead minnow,
emerald shiner, stoneroiler, carpsucker and small mouth buffalo.
Appendix B presents a 11st of typical species for north-central Kentucky.

The Kentucky sampling study identified only one darter, the johnny
darter, 1n Wilson Creek. Darters are common in riffle habitats of the
Mississippi drainage, and the lack of darters indicated by this study may
be attributed to degradation of the water quality or the habitat in which
these sensitive organisms exist.
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TABLE 3-3

FISHES OCCURRING IN THE VICINITY OF
THE A. L. TAYLOR SIT (1979)

FAMILY

Cyprinidae

Percidae

Catostomidae
Esocidae
Cyprinidae

Ictaluridae
Centrarchidae

Cyprinidae
Centrarchidae

Cyprinidae

Ictaluridae
Poeci111dae
CentracMdae

SCIENTIFIC NAME

Wilson Creek (Mile

Phoxinus erythroaaster
Campostoma anomalum
Pimpephales notatus
Semotilus notatus
Etheostoma m'qrum

Wilson Creek (Mile 1.2

Catostomus commersoni
Esox americanus
Semotilus atromaculatus
Phoxinus erythroqaster
Pimpephales notatus
Plmephales promelas
Ictalurus me las
Lepomis cyanellus
Lepomis macrochirus

Southern Pitch (Mile .

Pimeplales promelas
Lepomis cyanellus
Lepomis macrocMrus

Pond Creek (Mile 7.8

Plmephales promelas
Carassius auratus
Notropls atherinoides
Ictalurus me las
Gambusia affim's
Lepomis macrochirus
Lepomis cyanellus

-

COMMON NAME

2.8)

Red belly Dace
Stoneroller
Bluntnose minnow
Creek Chub
Johnny darter

- 1.3)

White sucker
Grass pickerel
Creek chub
Redbelly dace
Bluntnose minnow
Fathead minnow
Black bullhead
Green sunfish
Bluegill

6 - 1.0)

Fathead minnow
Green sunfish
Bluegill sunfish

- 7.9)

Fathead minnow
Goldfish
Emerald shiner
Black bullhead
Mosquitofish
Blueqlll
Green sunfish

COLLECTED

1
1
6

26
2

6
1

61
1
7
1
1
9
4

5
0

1

2
2

28
2
2
7

23

Source:KDNREP, 1979
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3.8 THREATENED AND ENDANGERED SPECIES
3.8.1 Federally Protected Species

A list of the federally protected threatened and endangered animal
species that may occur in the project area is presented in Table 3-4.
The designated critical habitats for the Indiana bat in Kentucky are in
Carter and Edmondson Counties (FWS, 1981). Kentucky's Indiana bat
population was estimated to be 56,000 in 1975, a 73 percent decline since
1955 (Stephens, 1979). A maternity colony of the Indiana bat has been
identified as using a reach of Knob Creek in northwest Bullitt County
during the summer of 1979 (Kessler, 1980). The gray bat, considered
endangered in the entire state, primarily inhabits central Kentucky. The
easterfi cougar is considered extinct in Kentucky, although occasionally
there are rumors of possible siqhtings. Two of the federally protected
birds, the arctic peregrine falcon and the bald eagle, are occasionally
reported in this region of Kentucky. The bald eagle has been seen as a
winter visitor on western Kentucky lakes and streams (Stephens, 1979).
There are no fish, amphibians, reptiles or plants in Kentucky currently
listed by the U.S. Fish and Wildl i fe Service as threatened or endangered.

3.8.2 Species of Special Concern ~-
The State of Kentucky has developed a list of rare species occurring

in Kentucky that may be common in other parts of their range. These
plant and animal species are not officially protected through the State 's
Endangered Species Regulation, although in some instances the wildlife is
protected by restricting the hunting seasons. One such species is
Bachman's shrew, which 1s known to live in wet habitats in western
Kentucky, reaching north to Bullitt County, where the A. L. Taylor site
is located. Other mammals possibly found in this region are the spotted
skunk, meadow jumping mouse, Virginia (western) big-eared bat and river
otter. The-rare amphibians and reptiles that may occur 1n the project
area Include the corn snake, eastern ribbon snake and four-toed
salamander. The troutperch lives 1n the Salt River drainage basin in
Jefferson County and prefers deep pools and sandy bottoms 1n slow-moving
streams (Stephens, 1979). According to the Kentucklana Planning and
Development Agency (KIPOA) 208 study, the habitat requirements of an
annual plant of the mustard family, Leavenworthla exigua var. laciniata,
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TABLE 3-4

FEDERALLY LISTED THREATENED AND ENDANGERED ANIMAL SPECIES
THAT MAY OCCUR IN PROJECT AREA

SCIENTIFIC NAME COMMON NAME

Manuals

Myotis grisescens

Myotis sod alls

Felis concolor cougar

Haliaeetus leucocephalus

Falco peregrinus an aturn

Falco peregrinus tundrius

Vermivora bachmanii

Campephilus principals

Birds

Gray Bat

Indiana Bat

Eastern Cougar

Bald Eagle

American Peregrine Falcon

Arctic Peregrine Falcon

Bachman's Warbler

Ivory-billed Woodpecker

S o u r c e : F W S , 1982
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are found in the north-central portion of Bullitt County (KIPPA, 1978).
These plant and animal species have not been identified in the immediate
vicinity of the A. L. Taylor site, but it is possible that their habitat
requirements may be found in the project area.

3.9 SOCIOECONOMICS
Bullitt County has experienced rapid growth since the 1950's, partly

because of the construction of Interstate 65. Much of Bullitt County
serves as suburbs of Louisville, particularly with increased competition
in the Louisville land and housing markets. Bullitt County's
accessibility to Louisville is also enhanced by the National Turnpike
(Kentucky Highway 1020), Preston Highway (Kentucky Highway 61), Kentucky
Highway 44 and Bardstown Road (U.S. Route 31E). The population centers
in the northern section of this county include Shepherdsville (pop.
4,454), f«t. Washington (pop. 3,997), and Hillview (pop. 5,196)
(Schoenbaechler, 1982). The population of Bullitt County is expected to
double between 1975 and 1995, increasing from 32,785 to 70,582 (KIPDA,
1978, Vol. 2). According to the' 1980 Census, Bullitt County had a total
population of 43,346 (Schoenbaechler, 1982).

The area surrounding the A. L. Taylor site is largely undevelopable
land. The tract of land along the National Turnpike 1s limited in linear
development because of topographic features. Nevertheless, the number of
residents in this area 1s expected to continue to increase slightly, due
to its accessibility to Louisville. Because of this and the lack of
suitable land, the area around the site 1s expected to be saturated with
housing by 1995. However, the topographic restrictions will keep the
population density 1n this area below the average expected for Bullitt
County (KIPOA, 1978, Vol. 2).

The per capita Income for residents of Bullitt County has fluctuated
since 1967. -According to the 1978 KIPOA 208 Study, the 1975 real dollar
per capita Income for Bullitt County was $3,317. In the areas
surrounding the A. L. Taylor site, the 1975 per capita Income was less
than the county average. Projections of the 1995 per capita income for
Bullitt County reflect an annual growth rate that exceeds the national
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and State of Kentucky projected annual averages for the same year (KIPDA,
1978, Vol. 2).

Employment in Bullitt County has not increased in proportion to the
population growth. The majority of the labor force commutes out of the
county for work, in particular traveling north to Jefferson County.
County employment is expected to increase by 1995 as the local markets
improve economically and as employment opportunities begin to diversify.

*

The industrial sector of Bullitt County is dominated by one firm in
Clermont and another in Shepherdsville. In 1975, these two employers
accounted for 80 percent of the county's total industrial employment.
The manufacturing and mining sectors of Rullitt County involved about 8
percent of the total industrial workers. The projected target area for
most of the county's industrial growth is between the Louisville and
Nashville Railroad and Interstate 65 (KIPDA, 1978, Vol. ?.).

3.10 LAND USE
Over 90 percent of the land along the north-central border of

Bullitt County is classified as .being used for agriculture or otherwise
vacant. The next largest land use category is single-family residential,
which accounts for roughly 10 percent of the total acreage in
north-central Bullitt County (Schoenbaechler, 1982). As Figure 3-2
shows, the land use patterns in the project area follow the same trend
with forested and agricultural land use dominating.

The area of most development within 1 mile of the A. L. Taylor site
is to the south and east. Single-family homes are located along Letts
Road, which runs along the southern border of the site. The community of
Brooks 1s about 1.5 miles southeast of the site. Sinole-family homes
located on roads branching from Brooks H111 Road also fall within a
l-<n11e radius of the site. A trailer park, a more concentrated
residential area, 1s located about 3,500 feet east of the site adjacent
to Interstate 65. A quarry representing the only small Industry 1n the
project area 1s northeast of the site along National Turnpike. A
privately owned recreational area is found south of the site.

The A. L. Taylor site itself is a 23-acre plot, 13 acres of which
have been disturbed for disposal of chemical wastes. The site has been
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p a r t i a l l y cleared on several occasions, the most recent being betwee"
September and November, 1981.

3.11 AIR QUALITY

Because of the nature of the A. L. Taylor site and the anticipated
remedial action, only particulate matter, hydrocarbons and toxic gases
are of interest to air quality. The only particulate matter monitoring
station in Bullitt County is located in Shepherdsville at the municipal
water plant, slightly over 5 miles south of the site. The primary
ambient air quality standard for particulate matter was attained at
Shepherdsville; however, two dally concentrations exceeded the secondarv
standard 1n 1980: 160 micrograms per cubic meter (ug/m^) and 15-
ug/m^ (standard is 150 ug/m^). The 1980 annual average for
particulate matter was 69 ug/m^ (KONREP, 1980). These monitoring
results indicate that Bullitt County has reasonably good air duality in
terms of particulate matter.

Ozone is monitored as an indicator of the level of oxidants in the
atmosphere. The Shepherdsville ozone monitoring station 1s located at
the Roby Elementary School just over 5 miles from the A. L. Taylor site.
Data collected at this monitoring station exceeded the primary standard
of 0.12 parts per million three times during the year. Numerous
violations of the ozone standard also occurred north of the site in the
Louisville area during 1980 (KDNREP, 1980). These violations indicate
the need for controlling hydrocarbon emissions at the site because
hydrocarbons are the recognized precursors to photochemical oxidants.

No onslte air quality monitoring has been performed at the A. L.
Taylor site. As a result, there are no data on any toxic gases that the
wastes may be releasing to the atmosphere.

3-13
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SECTION 4

GEOHYDROLOGIC STUDIES

Geohydrologic studies have been conducted at the site to locate
subsurface features that might identify zones of buried drums and liauid
wastes, and plumes of migrating contaminants. Additionally, these
studies can provide information on natural geological and hydrological
features such as depth to bedrock, locations of major geologic fractures
and location of ground water. This information is needed to support
remedial design. Two separate geophysical studies have been performed at
the A. L. Taylor site, one by TECHNOS, Inc., and a more recent study by
E & E's Region IV Field Investigation Team (FIT). The E & E study is not
complete at this time.

4.1 TECHNOS STUDY
In the spring of 1981, TECHNOS, Inc. conducted geophysical studies

using electromagnetics, magnetometer readings, metal detection,
resistivity measurements, and seismic methods (TECHNOS, 1981). The
objectives of this study were to determine the location and extent of
buried metal drums, waste dump pits, and leachate plumes to support
a previous feasibility analysis of constructing a land disposal cell on
site.

TECHNOS located five major burial areas on the site with associated
contamination plumes, but found no evidence to indicate the presence of
fractures In the shale at the site. Resistivity soundings indicated that
a 60-foot thickness of New Providence Shale underlies the site. The New
Providence Shale 1s underlain by the New Albany Shale. The top of the
unweathered shale surface was estimated to be 12 to 30 feet below land
surface. TECHNOS reported "no evidence of fractures or stratigraphic
anomalies" in the shale.

At the time the TECHNOS study was done, about 4,000 drums containino
hazardous waste material were on the site. Although the drums were
stacked in rows, they still Impeded thorough coverage during the
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geophysical survey. The presence of these drums may have also distorted
the boundaries of subsurface anomalies delineated by the survey. The
surface drums have since been removed and the site graded.

4.2 E & E STUDY
The purpose of the E i E investigation was to establish engineering

criteria for cleanup alternatives by more closely defining .'the
geohydrologic characteristics of the site and the location of drum burial
sites and subsurface contamination zones (E & E, 1982). Aflso,
information was souqht to determine elevations of the ground-water table,
direction and rate of ground-water flow, and the presence of subsurface
fractures which may affect movement of contamination plumes.

The geohydrolopic studies performed by E & E in December, 1981, ana
January, 1982, consisted of four elements: (1) a geologic survey of the
immediate area, (2) a limited topographic survey of the site, (3)
geophysical surveys consisting of resistivity soundings and magnetometer
traverses, and (4) a drilling program which included installation of 17
drilled auger holes.

4.2.1 Geologic Survey Results
The New Providence Shale of Lower Mississippian age is exposed at

the northwest boundary of the site. The shale at this outcrop is
extensively fractured and jointed, probably due to weathering effects and
unloading of overburden. The shale at the outcrop strikes north 40
degrees east and dips 14 degrees to the southeast. This orientation of
the shale beds Indicates that ground water at the site probably flows in
a southeasterly direction. The amount of dip may be slightly exaggerated
due to slumping of the material on the hillside where the shale is
exposed. The upper section of the shale outcrop contains numerous
Ironstone concretions or nodules ranging 1n diameter from 1 Inch to more
than 1 foot. The shale is deeply weathered in most locations at the
site and forms a series of low, nearly parallel east-west-trending
ridges. Shallow valleys between the ridges may indicate the presence of
joint systems or fracture zones. No other rock outcrops occur in the
vicinity of the site.

4-2
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4.?.2 Topographic Survey Results
The entire A. L. Taylor site was gridded on 50-foot soacinos.

North-south lines were aiven letter coordinates and east-west lines
number coordinates. Resist iv i ty soundings and drill holes are referenced
according to their locations on the grid. Each node on the grid was
surveyed using a U.S. Geological Survey reference elevation. A
topographic map of the site constructed from elevations measured by this
survey is shown in Figure 4-1. Elevations at the site range from 533.2
to 576.1 feet above mean sea level, for a total relief of 43 feet.
Slopes average 7 percent.

4.2.3 Geophysical Survey Results
Resistivity

An electrical resistivity survey is a method for shallow subsurface
exploration by means of electrical measurements taken at the surface of
the earth. The method is based on the fact that some earth materials are
better resistors of electrical current than others. Resistivity, the
opposite of conductivity, is proportional to a material 's content of
water or moisture and dissolved saTfs or free ions (Bison Instruments,
1975). Therefore, the method can help determine the presence of
saturated zones, water-bearing fractures, major changes in rock type, or
change in vrater from fresh tfo saline. The primary constraint is the need
for verification by drilling boreholes to the depth of the soundings.

Sixteen resistivity soundings were made at the site: fourteen
100-foot soundings, one 30-foot, and one 300-foot. Verification of the
shallow part of the soundings was obtained from installation of boreholes
drilled to the top of bedrock. Interpretations of resistivity soundings
are based on correlations with these boreholes and on known geohydrology
of the area from the literature. Locations of the soundings are given in
Figure 4-2. Although results are Interpretive and made without deep
borehole field testing, the following features are suggested:

o Soil ranges from 15 to 25 feet thick (1n most places 20 feet) and
is mostly clay.

4-3
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o The top of bedrock, therefore, is at about 20 feet below the land
surface.

o There is little ground water in the clay above the shale. Vost
water above bedrock occurs as soil moisture.

o There are some water-bearinq fractures in the New Providence
Shale. These are nearly horizontal and may be fractures, faults
or bedding plane partings. They occur 30 to 35 feet below land
surface, may range in length up to several hundred feet, and are
probably less than 50 feet wide. The fractures are likely
discontinuous, but additional data are needed to prove this. The
fractures appear to be localized and do not extend over the
entire area of the site. Also, they do not appear to have a
vertical component which could facilitate downward transmission
of ground water and contaminants into bedrock.

o An inflection is indicated on most soundings at 80 to 90 feet
below land surface. This may be the contact between the New
Providence and the New Albany Shales, and this contact zone
appears to contain water in some places. Previous soundinas, as
well as the geologic literature, suogest that the New Providence
Shale is about 60 feet thick at the site, which corresponds to
the feature detected by resistivity soundinas (Fiqure 4-3). The
literature further indicates that the New Albany Shale probably
occurs from 100 to 160 foot depths. Below it is an approximate
90-foot thickness of the Louisville Limestone, which is underlain
by the Waldron Shale.

Elevations at top of shale are contoured in Fiqure 4-4, while a
geologic cross-section deriveJ from a combination of resistivity
soundings and drill holes is shown in Figure 4-5.

4-fi
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Magnetometer

In an attempt to locate buried drums, a magnetometer survey was
conducted over the entire site on 25-foot spacinas. The six anomalous
areas detected are in about the same locations as TECHNOS reported, but
have different configurations (Figure 4-6). The anomalous areas detected
totaled about 66,000 square feet.

4.2.4 Drilling Program Results
Seventeen 6-inch wells were drilled at the locations indicated in

Figure 4-2 to depths ranging from 3.5 to 29 feet below land surface. The
shallowest hole and several others were abandoned during or just after
drilling because the walls of the holes caved in. Except for these
abandoned holes, all wells were drilled to refusal, a point interpreted
to be top of unweathered bedrock. This interpretation is supported by
resistivity data. Drilling logs are included in a report on field
sampling (E & E, 1982).

Five of the wells were dry. Water level measurements taken from ten
wells show movement of ground water is south and east toward Wilson
Creek.

During drilling, only slightly~~damp soils were penetrated and no
free-flowing ground water was noted. Water seeped into most of the wells
over a period of several days. However, when Well 1-7 was drilled, a
perched water table was penetrated at a depth of 8 feet. Rainwater
probably enters the ground through recharge areas in the adjacent hiqher
terrain and then moves slowly through the ground, probably at or near the
top of the unweathered shale and through fractures and joints in the
weathered shale. In general, ground water 1n this type of geologic
setting mostly occurs 1n fractures 1n the bedrock and is under artesian
pressure.

Soils Analysis
Soil samples were taken during drilling from three of the boreholes

using Shelby tube samplers. These tests Indicate that soils at the site
have a fair to poor subgrade rating and are high-volume-change clays of
medium to high compressibility (Sowers & Sowers, 1970). The clays are
nearly Impervious, as shown by permeabilities of 1.5 x 10"7 and 4.75
x 10'8 cm/sec. Analytical results are shown in Table 4-1.
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TABLE 4-1

LABORATORY RESULTS OF
SOIL ANALYSES

ITEM

Depth (ft.)

Permeability (cm/sec)

Moisture (percent)

Gravel

Sand

Silt

Clay

Colloids

Percent Finer Than
10
40
200

Atterberg Limits
LL
PL
PI

Soil Classifications
AASHTO
Unified

1-7*

1 to 3

l.SxlO"7

21.7

0.5

10

52

38

20

99.75
96.81
95.09

34
22
12

AG(12)
CL

WELL HOLES

KL-8

1 to 3

4.75xlO"8

19.7

2

18

46

36

18

98.44
97.47
94.98

42
22
20

A7-6(21)
CL

F-21*

3 to 4

2.2xlO"7

21.0

1

13

31

56

42.5

99.44
98.67
97.57

41
27
14

A7-6
ML

*Strong smell of chemicals at these wells.
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Water Analyses
Chemical analyses of ground and surface water are in progress, and

results will be reported to the EPA when received. Background field
measurements taken several days after drill i n g show that the around water
is nearly neutral (pH 6.6 to 6.7) and has a temperature of 7.2*C (4S*F).

4.3 SUMMARY
The geohydrologic studies by E & E included geophysical surveys to

characterize subsurface features and the drilling of shallow wells for
sampling soils and ground water to test for contaminants. It was
determined that about 20 feet of clay and weathered shale overlie
unweathered shale in most places on the site. Data are insufficient to
quantify amounts of ground water, but above bedrock it occurs mostly in
the form of soil moisture. Some water probably moves through fractures
and joints in the weathered shale and along the top of the unweathered
shale.

The movement of ground water is from topographically high recharge
areas north and west of the site" towards Wilson Creek east and south of
the site. Based on soil permeability, the rate of movement is 0.0475 to
0.15 feet per year. Fractures in the-~sha1e are about 30 to 35 feet deep,
but these are probably relatively small, nearly horizontal, and
discontinuous, Ground water from the shale is insufficient for domestic
use, while water from the limestone is saline and is not used for well
supplies.

Geophysical surveys indicate a stratigraphic sequence at the site,
from youngest to oldest formations, as follows:

New Providence Shale (60 feet thick)
New Albany Shale (90 feet thick)
Louisville Limestone (90 feet thick)
Waldron Shale (undetermined thickness)

1-13
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The magnetometer survey delineated six anomalous areas underlying an
area of about 66,000 square feet. Soi ls analyses indicate the c lay soi ls
at the site have very low permeability and have medium to hi ah
compressibil i ty. Chemical analyses of ground and surface water are not
yet completed and wil l be reported when received.
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SECTION 5

REMEDIAL TECHNOLOGY

Many technologies are available to intercept, treat or abate the
release of pollutants from hazardous waste sites. Other technologies are
available besides those discussed in this section, but they were
considered unsuitable for the A. L. Taylor site, not technologically
developed, or unacceptable due to expressed local public opposition.
This section discusses the various technologies considered in developing
the three remedial action alternatives evaluated in Section 6.

5.1 MONITORING WELLS
Post-closure monitoring of ground water under hazardous waste

disposal sites is required by RCRA. Although RCRA does not apply to
abandoned sites, it provides guidance on acceptable practice. As
discussed in Section 4, the most likely stratum for pollution migration
at the A. L. Taylor site is the weathered shale layer. The shallow
ground-water system at this site transmits very little water, and the
clays above and the shale below the weathered shale are considered
nearly impermeable. Therefore, the weathered shale layer is the best
layer for demonstrating pollutant movement in ground water.

Wells of the type shown in Figure 5-1 are the most appropriate for
this site. Because of the very limited production capacity of weathered
shale, a small-diameter (3.5-inch) well 1s desirable. Stainless steel is
recommended for the casing and screen section because both chlorinated
organic compounds and heavy metals are anticipated to be present 1n any
leachate collected. A locking cap is recoi^mended to prevent access by
the publfc. -

5.2 LANDFILL GAS CONTROL
The impact and control of gas generation at a hazardous waste

landfill are a subject of great concern for which relatively little is

5-1 • %
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known. Historically, the concern over gas Generation at municipal
landfills has focused on methane and carbon dioxide (Anderson, 1981).
However, at a hazardous waste landfill, chemical waste oases may oresent
a much greater threat to human health and the environment.

The RCRA regulation governing hazardous waste landfills (40 CFR
267-10C) stipulates that the facility must be designed to prevent adverse
effects on air quality. The extent of the potential problem and the
methods used to control the gas generated at a landfill will vary widely
depending upon site conditions.

A well -designed landfill and proper operating procedures are
required to control gas generation. For example, a secure landfill cap
and liner will reduce the escape of untreated gases to the atmosphere.
Holes or cracks in the cap should be prevented since they allow the
release of gases (Anderson, 1981).

Probably the most practical and effective method of gas collection
in a landfill is to provide a network of collection conduit within the
landfill cell. A typical conduit design might consist of several
parallel perforated pipes surrounded by a porous medium such as sand and
attached to a main header, which would route the mi orating qases to a
predetermined verrting area for treatment prior to release.

Gas flow through the conduit network can run strictly on natural
draft, or it can be vacuum-pumped. Since a vacuum pump is subject to
mechanical failures and 30 years of maintenance and energy costs, natural
draft collection is generally the most cost-efficient and reliable
method. In many instances, combining the leachate collection system and
the gas control system within a single network is the best approach.
This is an appropriate method to collect migrating gases 1n the landfill
cell at the A. L. Taylor site. Due to the relatively small amount of gas
that 1s expected, this combined gas/leachate collection system should be
adequate.

RCRA may require a gas monitoring and sampling program for a
landfill (40 CFR 267). The sampling/monitoring program should include
upwind, downwind- and off site data for a complete and accurate assessment
of gas migration control. The frequency of sampling and monitoring is
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once per quarter for the first year; however, more or less freauent
sampling/monitoring may be reauired depending on the oarticular site
conditions. After the first year, semi-annual samplina may be
appropriate.

5.3 AIR POLLUTION CONTPQL
Two types of air pollution may result from activities at the A. L.

Taylor site: fugitive dust and gas emissions. Up to 85 percent of
fugitive dust resulting from construction activities can be controlled by
frequent applications of water by sprinkling (EPA, 1977).

Landfill gas emissions may occur during construction or the post-
closure period. During construction activity, real-time monitoring
should be performed to protect workers and residents near the site.
Workers can be protected with respirators, while local residents can be
evacuated if necessary, or the release rate can be controlled by limiting
the level of construction activity. Following construction, gas escaping
from the leachate collection system can be controlled by sealed manholes
covers and cartridge filters which are available with activated carbon
and chemically reactive elements to control any anticipated emissions.

5.4 COVER MATERIAL
The basic functions of hazardous waste landfill covers are to

isolate the waste and prevent rain infiltration or gas migration. If
constructed of clean materials, covers also prevent exposure via direct
contact with chemical contaminants. Rainfall infiltrating the waste cell
and contacting the buried wastes will produce contaminated leachate that
must be collected and treated. Proper design and maintenance of the
cover should prevent infiltration, gas migration, freeze/thaw or dry/soak
effects, cracking, differential settlement, ponding and animal burrowing.
The cover must be inspected regularly to ensure that the integrity of the
seal has not been breached.

There are many types of cover materials available that can be used
individually or in combinations. Some of these materials are briefly
outlined below (Anderson, 1981).

A compacted clay/soil mixture is generally the best landfill cover
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material. Suitable soils are clean soils with a relatively laroe
proportion of fines (i.e., particle size less than 2 micrometers). Such
soil can be used as a cover material alone or after mixing with a clav
such as bentonite (Landreth, 1981).

Clay is readily available, inexpensive, inert, relatively
impermeable and fairly easy to install using conventional construction
equipment and standard construction labor. Other types of caps require
special installation equipment and highly trained labor.

A variety of admixed or formed-in-piace caps is also available.
These include asphalt, concrete, soil cement and soil asphalt, which are
all basically hard-surfaced materials (Landreth, 1981). Actually, a
clay/soil mixture can be considered an admixed material. Most of the
admixed cover materials can be installed with conventional construction
and road-paving equipment and standard construction labor.

There is a wide variety of prefabricated flexible liner and cap
materials being manufactured today. These materials have been gaining
popularity 1n recent years since they are strongly Impermeable. Some of
the polymers available are listed in Table 5-1 for reference (Landreth,
1981).

Polymers are available in panels that can be placed and joined in
the field by trained personnel. A typical panel may be 100 feet x 200
feet x 80-100 mils thick. The manufacturers of the polymer sheets will

.• '•' *
recommend the seaming method that should be used with their product, but
some of the various seaming techniques are heat seaming, dielectric
seaming, adhesives, and solvent welds.

It is very Important to prepare the ground surface properly to
create a smooth base for the membrane. Experienced personnel are
required to Install membrane liners, and quality control during
Installation and seaming is important to prevent faulty seams or membrane
punctures. The membrane cap should be covered with a layer of topsoil
and revegetated to protect the polymer from deterioration due to direct
sunlight, ozone, and mechanical puncture.

A landfill cap with a very low permeability can be created by
combining a compacted admixed cover material with a membrane cover. This
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POLYMER PRODUCERS AND SUPPLIERS

POLYMER TRADE NAME COMPANY

Butyl rubber

Chlorinated polyethylene (CPE)

Chlorosulfonated polyethylene (CSPE)

Elasticized polyolefin

Epichlorohydrin rubbers

Ethylene propylene rubber (EPDM)

Fluorocarbon polymers

Neoprene

Nitrile rubber (NBR)

Polybutylene (PB)

Polyester

Polyethylene - HOPE
- LDPE

Polyvinyl chloride

CPEa

Hypalon

3111

Here 1 or
Hydrin

Epcar
Epsyn
Nordel
Royalene
Vistalon

V1ton/Teflon

Neoprene9

Chemi gum
Hycar
Krynac
NYsyn
Paracril

Hytrel

PVCa

Exxon
Columbian Carbon
Polysar

Dow Chemical

Du Pont

Du Pont

Here u 1 es
B. F. Goodrich

B. F. Goodrich
Copolymer
Du Pont
Uniroyal
Exxon

Du Pont

Du Pont
Denka

Goodyear
B. F. Goodrich
Polysar
Copolymer
Uniroyal

Shell Chemical

Du Pont

Many
Many

Borden
General Tire
B. F. Goodrich
Firestone
Pantasote
Stauffer
Tenneco
Union Carbide

Thermoplastic elastomer

Urethane

Santoprene
TPR

Monsanto
Uniroyal

Many

Source: L~.-ifi3reth, 1981
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method is prohibitively expensive compared to the degree of extra
security provided.

5.5 SURFACE WATER DIVERSION AND COLLECTION
Uncontrolled surface drainage can seriously damaoe the cap and

destroy vegetation through erosion. Rainwater entering the landfill cell
as a result will become contaminated and must then be treated as
hazardous leachate. There are many design techniques that may be
combine'd to create an effective flow control system. Some of these
options are dikes, diversion ditches, collection/holding basins,
vegetation and underground conduit.

Underground conduits are generally used in urban storm sewer systems
or where the storm flow must pass under a road, driveway or other
structure. Such conduits are more expensive than open channels and can
present maintenance problems since the pipe is not accessible.

Open channels can range from small unlined ditches to extremely
large concrete channels. Trapezoidal grassed open channels are used to
divert rainwater runoff flowing 'over the surface of landfill cells. The
drainage channel will prevent stormwater from flowing over the landfill
cap in high-velocity streams that could erode the surface. Velocity-
control features'must also be designed into the system to prevent erosion
of the channels.

Additional erosion control measures must be included in the A. L.
Taylor design. The severe erosion of the existing uphill terrain must be
corrected by regrading, revegetating, and removing some of the trees.
Proper grooming of the surrounding area is a very important element in
the success of the landfill design.

5.6 GROUND WATER DIVERSION
Ideally; a hazardous waste landfill should be located where the

ground water 1s far below the ground surface since ground water
contacting burled waste becomes contaminated leachate that must be
treated. Collecting and treating large Quantities of contaminated ground
water are difficult and expensive and should be avoided.

Some of the available technologies for ground-water diversion are
relatively new, while others have been used for many years. Any
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technique used must include an impermeable barrier around the waste pits.
For the barrier to be totally effective, it should extend all the way to
bedrock and be keyed into the bedrock for a good seal. The following are
some of the methods considered.

Steel sheet piling consists of long, flat, interlocking steel panels
which are driven into the ground. Such piling, which has been used
extensively on cofferdams and bulkheads, can be driven into the bedrock
and interconnected to create a steel wall. In order to make the sheet
piling wall watertight, it would be necessary to excavate on the outside
face of the wall and seal all joints with a flexible sealing compound or
inject grout at each seam. Without visual confirmation of integrity, the
impermeability of sheet piling is suspect.

A continuous below-ground concrete wall or grout curtain with a
sealing compound on the outside surface would be an effective ground-
water diversion structure. However, deep walls that reauire large
amounts on concrete are expensive.

Slurry wall construction is a relatively new technique in the
prevention of lateral fluid flow. A narrow vertical trench is excavated
while full of a bentonite slurry which will support the walls of the
trench during excavation. The trench is subsequently backfilled with
impervious materials to form a permanent cutoff wall. The method has
proved to be effective, fast, and less expensive than other methods
mainly due to reduced excavation costs. For reasons of cost,
compatibility with local soils, and shale bedrock, the slurry wall
appears most suited to the A. L. Taylor site.

5.7 LEACHATE COLLECTION
It must be assumed that some leachate will be produced even by a

properly located, designed, constructed and managed hazardous waste
landfill. However, by Isolating the buried waste at the A. L. Taylor
site through the use of an impermeable wall and clay cap, leachate
production should be minimal.
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In a hazardous waste landfill designed according to RCRA, an
underdrain leachate collection system consisting of many equally spaced
parallel laterals would be placed under the waste area. The collection
pipe should be perforated and placed in a trench filled with a porous
material. The pipe material should be durable enough to withstand
concentrated leachate for the life of the landfill.

A leachate collection system for the A. L. Taylor site lan d f i l l
should be installed with minimal disturbance of the buried waste. A
network of perforated asphalt-coated corrugated steel pipe covered with
sand and gravel should be interwoven among the buried waste pits. The
system should permit gravity flow to the southeast portion of the cell
where a small pumping station would pump the leachate to the treatment
plant. As mentioned in Section 5.2, the leachate collection system could
double as a gas collection system.

5.8 wASTEWATER TREATMENT
Collection and treatment of contaminated leachate and surface water

runoff constitute a technology worth considering for remediation of the
A. L. Taylor site. A properly designed system should provide complete
collection and effective treatment of the contaminated water.
Accordingly, the selection process should evaluate the Quantity of water
to be treated (design flow) and the types and concentrations of chemical
contaminants present (wastewater characteristics).

5.8.1 Design Flow
Estimating the volume of runoff from this site depends on many

factors including: slope, vegetation, antecedent moisture conditions,
rainfall Intensity, drainage area and the type and permeability of the
soils. Due to the relative impermeability of the soils at the site
(<10'7 cm/sec), the leachate flow will be insignificant compared to
the runoff flow component. The treatment facilities must include a flow
equalization or detention lagoon large enough to store the runoff from
the 5-year, 24-hour design storm, which is assumed to be 4 inches (NOAA,
1961). Using the available information on soils and topography and
assuming an infiltration rate of 0.02 in/hr, the total runoff volume is
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estimated to be 570,000 gallons (Linsley & Franzini, 1972). The
detention lagoon should be able to store this entire volume, and the
treatment facility should be able to treat it in no more than 10 days.
Therefore, the treatment facility should be able to handle an averaae
daily flow of 57,600 gallons (40 gallons per minute).

5.8.2 Wastewater Characteristics
Detailed studies to determine the chemical and physical

characteristics of the wastewater have not yet been performed at the
site. However, a considerable amount of data is available from
environmental samples collected on and around the site as well as a few
grab samples from the existing runoff detention lagoon. It is assumed
that the wastewater (or runoff) will contain many of the chemicals found
in these samples and that the concentration and distribution of these
contaminants in the runoff will be highly variable. This variability
depends on many factors including the duration, intensity, distribution
and frequency of precipitation; site activities; season of the year; and
erosion control. Table 1-2 lists the priority pollutants and range of
concentrations that have been found in samples collected at the A. L.
Taylor site.

The wastes 'disposed of at this site were generated principally by
Louisville's coatings industry and can be divided into two groups of
chemicals. The first group includes heavy metals such as chromium, lead,
zinc and copper which can be found in the pigments used to formulate
coatings. The second group is a long 11st of organic compounds including
toluene, isophorone, ethyl benzene and phenol which are used in the
coatings Industry as bases, thinners and cleaners. Other waste materials
found onslte Include polymer resins, filter media waste, waste oils and
dry solids.

Runoff from the site is presently characterized as -containing
relatively high concentrations of very fine colloidal solids. The amount
of these sediments should decrease significantly when the site is
revegetated. Soil tests show that 20 to 40 percent of the soil particles
are classified as colloids, and at least 95 percent of the grains will
pass through a 1200 mesh screen.
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Tv/o other inrortart oarametprs for

f a c i l i t i e s are the nr^ss feas1 'regents of chpri
proanir: car ho^ f T O r ) . =??i=^ on t>p caTipc; pp 1 1 pC*Prl frr~

ipn laooro in Pecpr-hpr, 1°P1, and ,ar ;>! V7PC* *v "^source °Pr '/r 1

T c f i e s , Inc., f-PSP D?r?rPters <^TP ^hcut 7^n m-j i ] -jnr^r-^ r°r li

(no/1) jro1 !?.•" no/I, resopcti vel v ( '5T > I C P ? ) _ i' ith t>is infor^aHrn

mind, a reviev of unit nrocess.'.is in order tn ?elprt a sni^flhle fre^t^
syster.

I
5.3.3 Unit Operations
Sedimentation

Sedimentation is the physical separation of susoenrteo! n?rtirlps in
water by aravitational settlino. "eoardless of wnicn cb<?rica1, n^vsicfll
or biolonical process is used to treat trp oraanic contarinant? in the
wastev/atpr, effective reroval of the colloinal solids
acconnl ished. These solids cannot he settled without chemically
precipitation to produce a floe whic^ is heavier thgn w?ter. A
jar-testino nronram should he conduced to select the heft flocculant and
the nptimun concentration of this additive. Floccu latino is nromotpd hy
oentle stirrinc with slo«"-^ovino naddles which w i l l incre?sp
contact hut wi VI not aoitate thp wastewatpr too vinrronslv raiis
forces that will break up the floe. nesi"n ccnsidprat ions should hp
haspd nn the settlinn ch?racteristics dpt-pr^ined hv I>P iar tests, "ssed
on averaoe desion factor?, a detention tire of 1 hour *nd a caddie tin
spped of 2.5 feet per second, this unit w i l l renuire a 1-hrrspnovpr
motor, 8 sauare feet of paddle area, and a volunp of ?7n cuhic feet
("etcalf ^ En-p-y, 1«74).

Mechanical flocculatlon of the colloidal solids has many
disadvantages for application at the Taylor site. These include a Mob
level of operator attention and experience and hiob cost associated with
construction, chemical addition and power reauirernents. Raffled flow
channels have been used for flocculrtion and avoid operator attention and
power consunpticn; however, these channels are difficult to
Therefore, a nechanical system should he built only after it h?s
shown that this level nf treatment is absolutely necessary.
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Some sedimentation will occur in the detention lagoon without
requiring expensive new construction. To optimize sedimentation, an
outfall structure should be built in the laaoon with gate valves at
several levels so the withdrawal level and rate of flow can be adjusted
to obtain the optimum effluent quality. This system, however, would
reduce the effective storage volume of the detention lagoon, but may be
the most cost-effective option for reducing solids.

Biological Treatment
Other than sedimentation, biological units are the most common type

of wastewater treatment. However, aerobic biological treatment is not
recommended since it would be difficult to grow and maintain an adequate
population of microorganisms with the flow conditions and pollutant
charactersitics at this site. Anaerobic biological treatment is not
recommended because of its odor problems.

Carbon Adsorption
Carbon adsorption is ideally suited for this application for many

reasons:

o It is basically a simple process and therefore is quite reliable,

o It will tolerate highly variable hydraulic and organic loads.

o It is not generally subject to seasonal variation in effluent
quality due to temperature extremes.

o Activated carbon 1s particularly effective in removing a wide
range of organic compounds from aqueous solution.

Among this system's disadvantages 1s the fact that a thorough pilot
testing program 1s required to develop an effective design and predict
operating costs. Also, some organic chemicals present as site pollutants
would stress the adsorption capacity of carbon, and breakthrough of some
compounds may occur. Nevertheless, this process is recommended for
organics removal at this time because the existing carbon adsorption
system has been shown to be effective under optimum conditions. Many
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different contactor designs are avai lable and can be evaluated once the
design parameters are established by pilot-testing different act ivated
carbon products, bed depths, recirculation rates and carbon replacement
times (ERA, 1973).

Aeration
Wastewater aeration, probably using surface aerators in the

detention lagoon, may be useful for treatment of this wastewater and
should be evaluated. This simple, reliable and relatively inexpensive
unit process may be an effect treatment method since it promotes the
release of volatile organics, provides enough oxygen and mixing to
oxidize some compounds, and maintains a sufficient oxygen level to allow
biological treatment of the biodegradable constituents. The main
disadvantage is that it contributes to air pollution by releasing
volatile organic compounds into the air.

The total constituents in the wastewater which are either volatile,
oxidizable or biodegradable are not well known. Therefore, it is
difficult to assess the effectiveness or even the suitability of this
unit process. However, it is known that activated carbon is
exceptionally well suited for the treatment of dissolved organics (those
which pass through a 0.45-micron membrane) and that generally either
sedimentation or aeration would be effective in reducing most other
constituents in this wastewater.

Based on the start-up evaluation of the existing system performed in
December, 1981, this unit process appears to be very effective in
reducing the chemical oxygen demand of this wastewater. Resource
Recycling Technologies, Inc., placed a small aerator 1n the lagoon and
reduced the Influent COO to the treatment facilities by more than 50
percent.

Filtration
Rapid sand filtration is presently used at the A. L. Taylor site and

1s not very effective 1n reducing the solids concentration. Simple sand
or multi-media filters should not be used for this application because of
the particle sizes found 1n this wastewater. UHrafiltratlon and reverse
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osmosis type systems may be very effective in reducing the solids as well
as larger organic molecules. However, these systems are very costly, are
difficult to operate and maintain, and therefore should be used only if
other processes are not adequate.
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SECTION 6

ALTERNATIVE EVALUATION

The remedial designs evaluated in this section were identified
following assessment of the remedial concepts discussed in Section 5.
E & E and the ERA staff discussed these concepts and selected design
elements generally suitable to site-specific conditions, funding, and
local public opinions. This section presents a detailed description and
a cost-benefit evaluation of the three following remedial designs:

(1) Minimum Action Alternative

(2) Onsite Containment Alternative

(3) Excavate-and-Relocate Alternative

A detailed development of each remedial alternative is presented below
followed by a comparison in Section 7.
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o.l MINIMUM ACTION ALTERNATIVE

The minimum action alternative consists of the following elements:

(1) Leaving all buried wastes in place

(2) Regrading and revegetating the existina site surface

(3) Removing wastes from the open pit and surface dumping area
northeast of the site

(4) Establishing a ground-water monitoring program

(5) Operating and maintaining the existing runoff collection and
treatment system

(6) Preparing and filing a record plat.

This alternative is developed as a baseline comparison for the other
two alternatives and is not intended to meet the requirements of a RCRA
facility. Those actions listed above are directed at maintaining the
status quo except for Item 3. The removal of the open pit and the
surface dumping area will provide some environmental improvement. The
open pit is being removed for safety and engineering reasons discussed
later, while the surface dumping area is being cleaned up because it is
outside the drainage area captured by the runoff collection trenches and
detention lagoon.

6.1.1 Alternative Description
Site Cover

At the' end of the 1981 emergency action the site was partly
regraded, and native soil was spread over the burled waste cells.
Portions of the surface soils are dark brown to black 1n color, while
natural clay soils 1n thejlte area are light tan in color. This fact,
plus the high levels of chemical oxygen demand found in the surface water
runoff, leads to the conclusion that the surface soil is contaminated.
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The level of contamination is unknown but not believed to be acutely
dangerous.

The natural clay soils of the site have a very low vertical
permeability of less than or equal to 10"^ cm/sec. Such soils are
suitable for cover material; however, the disturbance caused by the
regrading in 1981 will have increased the permeability of the soil.
Furthermore, the soil thickness over buried wastes is not known and
contaminated surface soils are still present. Therefore, the existino
soil cover cannot be considered acceptable when compared to RCRA
guidelines.

Following minimal regrading, the existing cover will be revegetated
to reduce erosion and improve aesthetics. The recommendations of the
Soil Conservation Service of the U.S. Department of Agriculture will be
followed in revegetating the site. Some slopes on the northwest corner
of the site are so steep that no natural erosion control can be
accomplished without major earth-moving operations. Therefore, no
erosion control is recommended except tree and shrub plantings at the
bottom of these slopes.

Open Pit and Surface Dumping Area
The small open pit was constructed by placing an earth dam across a

small gully or natural drainaoeway in an upland hillside. This pit,
located in the north-central portion of the site, is filled with what
appears to be resins and gelatinous paint materials. The pit will be
excavated using standard construction practices, and all the hazardous
material and contaminated soil will be disposed of in an approved
facility. It 1s necessary to remove the pit because 1t represents a
safety hazard to the casual site visitor and 1s exposed to the atmosphere
and rainwater. The pit's removal will also reduce the runoff loading to
the wastewater treatment system. The option of covering the pit with
soil was eliminated because of erosion control difficulties associated
with maintaining the cover in a natural drainageway.

In addition, the small surface dumping area which has caused
vegetation damage northeast of the site will be removed. This area,
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about 50 by 100 feet, will be excavated because it is outside the runoff
catchment and treatment area.

The waste material from both excavat ions will be transported in bulk
to a secure landfill (see Section 6 .3 .1 ) . Both the pit and the dumpina
area will be backfilled to original qrade usinq imported fill material.

Ground Water Monitoring
Subpart F of Section 264 of the RCRA regulations provides specific

guidance for establishing a ground-water monitoring program for the 30-
year post-closure period. Four permanent ground-water monitoring wel ls
will be constructed, one hydraulically upgradient from the waste burial
areas and three hydraulically downgradient. A small-diameter well will
be drilled to the depth of refusal in the unweathered shale formation
(approximately 20 feet). Wel ls will be constructed according to EPA
criteria for hazardous waste site monitoring wells discussed in Section
3. This system will be capable of characterizing background ground-water
quality and detecting any contaminant migration from the waste burial
sites at a minimal cost. The results of the hydrologic study and
sampling data discussed in Section 4 will be used to determine the
optimum placement of these monitoring wells.

A sampling and analysis plan will be prepared and followed by the
State or other designated operating authority for the 30-year
post-closure period. As a minimum, this plan will include procedures and
techniques for (1) sample collection, (2) sample preservation and
shipment, (3) analytical procedures, and (4) chain-of-custody control.
Specific analytical parameters will be determined based on the results of
ground-water samples collected in January, 1982, but not yet analyzed.
As a minimum, these parameters will include pH, specific conductance,
total organic carbon, total organic halogen, and chemical oxygen demand.
During the first year, these wells will be sampled and analyzed quarterly
to establish a statistically val id baseline for each parameter. After
the first year, these wells will be sampled and analyzed at least twice
yearly.
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Runoff Collection and Treatment Facilities

For this alternative, the existing runoff collection and water

treatment facilities will remain on the site for the remainder of their
useful life, approximately 5 years. Figure 6-1 shows a schematic diagram
of these facilities, and Table 6-1 summarizes the major design
considerations. The facility performance will be evaluated by sampling
both influent and effluent at least twice yearly concurrent with the
ground-water monitoring program. A decision will be made at an
appropriate time within the period of continued operation to either
remove the facility or replace it with a re-designed facility. This
decision will be based on performance as measured by influent and
effluent Quality and the condition of the eouipment. For the purpose of
this study, the plant is assumed to be removed and not replaced at the
end of the fifth year.

Site Security and Safety
No additional security measures have been designed for this

alternative, with the exception of a warnino sign to be posted on the
existing locked gate at the entrance to the site. The final step in site
closure will consist of documentation of the location of the site and the
activities which' took place there. The site will be surveyed and a
record plat prepared which wi l l include a warning that this is a
hazardous waste site, that the wastes have not been removed and that
caution must be used in future use of the land. The plat will be filed
in the public records of Bullitt County. Pursuant to Subpart G of Part
264 of the RCRA regulations, this notation must warn that federal law
limits post-closure use of the property by anyone 1n a manner that would
disturb the Integrity of the cover, the treatment facilities, or the
monitoring systems at this site.

6.1.2 Alternative Evaluation
This alternative was not specifically designed to meet the minimum

requirements of the most recent RCRA regulations regarding closure of
landfill facilities. The following subsections discuss 1n more detail
the environmental protection effectiveness, reliability,
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DESIGN CONSIDERATIONS
LEACHATE AND RUNOFF TREATMENT FACILITIES

A. L. TAYLOR SITE, BROOKS, KY

Detention Lagoon: Designed to provide storage and flow equalization for a
2-inch storm with an 85X runoff coefficient.

A. Vo1ume
B. Dimensions

C. Construction

44,000 cu. ft.
Approximately 0.10 acres x 12 feet

deep
Excavation, natural clay bottom

Influent Pump:

A. Type
B. Operation

C. Head
0. Flow rate

Submersible
Automatic with float controls, or

manual
Approximately 22 ft.
100 gpm max., 30 gpm average

Flocculant Feed:

A. Flocculant
B. Mixing tank
C. Feed rate

Flocculant is mixed in the storage shed and then fed
directly into the influent pipe.

Alum
55-gal drum with portable mixer.
250 m l / m i n 9 10X stroke

Rapid Mix; Rapid mix and pre-aeration provided by cascade type system.

A. Dimensions 10 feet diameter x 2 feet deep
galvanized steel tub

B. Retention time Approximately 10 min. 9 Oav

Settling Basin;

A. Dimensions

B. Retention time
C. Sludge handling

7' x 22' x 5' deep above-around
steel tank

Appproximately 130 m1n 9 Oav
Sloped bottom collects sludge which

is removed with a portable pump and
recycled to the detention lagoon.
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TA _E 6-1 (continued)

DESIGN CONSIDERATIONS
LEACHATE AND RUNOFF TREATMENT FACILITIES

A. L. TAYLOR SITE, BROOKS, KY

Filtration: Settling basin effluent flows into a 200 gal. fiberglass holding
tank before being pumped to the filter.

A. Type

B. Volume
C. Media

0. Backwash

Skid-mounted steel downflow pressure
filter.

400 gal.
Graded coarse to medium-fine silica

sand
."inually using portable pump as

needed.

Carbon Filter; Gravity feed from sand filter to manifold influent distribution
system.

A. Dimensions

B. Media
C. Underdrain system

D. Hydraulic loading
E. Bed depth
F. System design
G. Backwash
H. Carbon regeneration

7' x 22' x 5' deep above-ground steel
tank.

Approximately 500 cu. ft.
Standard 4 in. bricks covered with fine

screen.
Approximately 0.20 gpm/sq. ft.
Approximately 40 inches
Downflow packed bed, gravity, open
None
None, top layer of carbon is replaced as

needed.
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implement ability, safety, and operation and maintenance effects of the
actions specified in this alternative, relative to criteria described in
Section 2.

Environmental Protection
Undisturbed samples of the reqraded soils were collected and

analyzed for permeability in January, 1982. These show that the existing
clay cover on site could provide substantial protection from surface
water infiltration if properly placed in sufficient thickness. However,
sufficient information is not available to determine that the existing
cover will prevent infiltration or gas release or will keep water from
direct contact with the wastes. The recommended reveoetation proqram
should be effective in enhancing the aesthetics of the site, control!ina
erosion, and reducing both the Quantity and contaminant concentration of
runoff to be treated. Some areas of the site may be difficult to
revegetate because of suspected surface soil contamination, and some
erosion will continue on the steep slopes north and west of the site.
The erosion of these areas will be monitored over the years and remedial
actions taken when necessary.

Effluent samples were collected on December 8, 1981, from the
existing treatment facilities constructed in September, 1981. Resource
Recycling Technologies, Inc., analyzed these samples and concluded that
no significant quantities of priority pollutants were present in the
treated water and therefore, the effluent did not pose any problems to
water quality (see Table 6-2). It was also found that the existing
treatment facilities, without aeration, discharged effluent with a
chemical oxygen demand (COO) of about 300 pptn and that the effluent
contained no heavy metals above detection limits. Therefore, the
facilities are assumed to be providing good treatment of toxic
pollutants and significantly reducing the COO of the runoff (RPT, 1982).

It should be noted that the above sampling was conducted under
optimal conditions when the plant had been recently "efurbished. The
concentration of COO still being discharged to this small stream may
significantly affect the oxygen resources of Wilson Creek. Since the
refurbished plant operations began in December, 1981, design and
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TABLE 6-2

EFFLUENT QUALITY OF THE EXISTING
TREATMENT PLANT

A. COD VALUES FOR A. L. TAYLOR SITE (12/9 - 12/12/81)

SAMPLE NO._____LOCATION_________TIME__________ COO

1
2
3
4
5
6
7
8
9
10
11*
12
13
14
15
16
17
18
19
20

Effluent
Ef f 1 uent
Effluent
Effluent
Lagoon
Effluent
Effluent
Effluent
Lagoon
Effluent
Effluent
Lagoon
Effluent
Lagoon
Effluent
Lagoon
Lagoon
Effluent
Effluent
Lagoon

12-09-81; 1600 hrs
12-10-81; 0900 hrs
12-10-81; 113Q fers
12-10-81; 1400 hrs
12-10-81; 1100 hrs
12-10-81; 1130 hrs
12-10-81; 1600 hrs
12-11-81; 0800 hrs
12-11-81; 0930 hrs
12-11-81; 1130 hrs
12-11-81; 1430 hrs
12-11-81; 1430 hrs
12-11-81; 1600 hrs
12-11-81; 1600 hrs
12-12-81; 1100 hrs
12-12-81; 1100 hrs
12-12-81; 1300 hrs
12-12-81; 1300 hrs
12-12-81; 1555 hrs
12-12-81; 1555 hrs

40 mg/1
40 mg/1
100 mg/1
110 mg/1
400 mg/1
100 mg/1
110 mg/1
125 mg/1
360 mg/1
110 mg/1
75 mg/1
375 mg/1
75 mg/1
385 mg/1
85 mg/1
400 mg/1
375 mg/1
90 mg/1
95 mg/1
400 mg/1

6.1
6.0
6.5
6.5
6.7
6.5

6.5
6.5
6.6
6.7
6.7
6.6
6.7
7.7
6.8
7.0
7.7
8.0
7.0

NOTE: All above values were determined after increased charge of carbon.
*There was modification of carbon filtration system which caused
reduction in COD.

B. PRIORITY POLLUTANT AND METALS ANALYSIS

______METALS________

Cd
Pb
Cr
Zn
Cu
As
Se
Ba

<0.1 mg/1
<0.5 mg/1
<0.05 mg/1
<0.05 mg/1
<0.05 mg/1
<0.002 mg/1
<0.005 nig/1
<0.1 mg/1

Hg » <0.0002 mg/1

_______PRIORITY POLLUTANT________

Di-N-Octyl Phthalate = 56 ug/1
(only priority pollutant measured above
chronic toxic, limits, EPA 440/5-80-067
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operational problems have occurred. The heavy rains in Louisville during
the winter of 1981-82 caused the detention laaoon to overflow several
times. It can be assumed that the treatment efficiency w i l l not always
be as good as that reported in the above analyses. In surmary, the
existing treatment plant with modifications and proper operation could
provide substantial pollution control of the runoff from the A. L.
Taylor site.

Removal of wastes from the small open pit and surface dumpina area
would be effective in removing this potentially significant source of air
and water contamination. Since the surface dumping area is outside the
drainage captured by the treatment plant, its removal should eliminate
releases to the surface water. Removal of the pit will improve site
safety and reduce the treatment load of the wastewater treatment system.

Reliability
The option of performing minimal cleanup has limited reliability.

Significant quantities of wastes will remain at the site without
constraints other than the naturally occurring geological and
hydrological conditions. The undisturbed natural clay is relatively
impermeable; however, it is not known with any degree of accuracy if the
weathered shale below the clay is an active pathway for migration or
whether wastes are buried below the clay layer in the weathered shale.
Slow leachate migration in the weathered shale zone is suspected.
The analysis of samples taken in January, 1982, to determine this has not
been completed.

The burled wastes are covered with natural soils taken from other
areas of the site. The soil cover depth over the burial sites is not
known, and the penreability data obtained from undisturbed soil samples
may not be representative of soils used for cover. Cover failure could
result in direct surface-water contamination, rainwater infiltration, and
leachate generation.

The existing treatment facility has experienced unfavorable
operating conditions, particularly in the winter season. Overflows of
the runoff detention lagoon have resulted in direct discharge of
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untreated site runoff to Wilson Creek. Such problems could recur without
modifications to the treatment facility.

For the above reasons, mitiqation of potential releases can be
accomplished only by. continued monitoring of site conditions and takina
corrective actions when and if they are indicated in the future.

Implementability
Several legal constraints may seriously interfere with implementing

this alternative. Control and ownership of the land or permission to
construct and maintain controls on site have not been permanently
defined. One legal question raised by the local and regional planning•
agencies is appropriate zoning. The site is currently zoned for
agriculture, while a treatment plant should be placed in an industrially
zoned area. The degree of public acceptance of a zoning change is
difficult to predict. Furthermore, the status of this facility under
RCRA-permitting procedures must be determined by the EPA and the State of
Kentucky.

RCRA Confortnance
The minimum action alternative does not conform to the RCRA

guidelines in three major ways. First of all, site security is limited
to an entrance gate with warning sian. The site 1s not fenced because of
a restriction placed on EPA by the Taylor estate which prevented fencing.
Secondly, the site cover does not meet minimum criteria for prevention of
Infiltration, erosion or direct contact. In addition, the treatment
plant has several shortcomings which are identified in Table 6-3 from
discussions with Kentucky operating personnel and E ft E's own evaluation.
These problems could result in nonconformance with RCRA guidelines for
such treatment facilities. Table 6-3 also presents several recommended
solutions to* the problems. A thorough plant evaluation and complete
upgrading recommendation, however, is beyond the scope of this report.

Safety
Safety considerations in the accomplishment of this alternative are

limited to potential worker exposure while excavating the small pit
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TABLE 6-3

TREATMENT PLANT EVALUATION AND RECOMMENDATIONS
A. L. TAYLOR SITE, BROOKS, KY

PROCESS EFFECTIVENESS RECOMMENDED IMPROVEMENTS

Sedimentation

A. Alum addition lowers pH of
effluent below acceptable limits.

Other polymers should be tested and
used if suitable and cost-effective.
Or lime must be added to make enough
alkalinity available to maintain the
effluent pH. Approx. 4.5 mq/1
alkalinity as CaC03 is required to
react with 10 mg/1 of alum.

B. Alum feed pump empties mixing
tank in less than 12 hours at
lowest setting.

Reduce flow rate by recycling alum,
and larger tank is required with
present system. However, direct feed
of dry or liquid alum without pre-
mixing is more effective.

C. Erosion of support structure
has caused cascade mixing
tank to split and leak
badly.

Tank should be supported by wooden
sides or eliminated entirely.

D. System does not produce a
settleable floe.

The gelatinous aluminum hydroxide floe
probably forms and partially settles
in the mixinq tank before contacting
the wastewater. Alum (or polymer)
should be fed directly into the
influent pipe and mixed by the
turbulent flow. The floe must be
allowed to form by slow mixing in a
baffled channel or paddle-stirred tank
before entering settling basin.

*
E. Burled drum designed for

handling has floated out
of the ground.

Concrete or other more permanent
sludge pit should be constructed.
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TABLE 6-3 (continued)

TREATMENT PLANT EVALUATION AND RECOMMENDATIONS
A. L. TAYLOR SITE, BROOKS, KY

PROCESS EFFECTIVENESS RECOMMENDED IMPROVEMENTS

F1Itration

Existing rapid sand filter does
not remove suspended collodial
solids.

Peveqetate the site to eliminate
some solids at the source.

A good sedimentation system would
eliminate the need for this step if
followed by carbon filter.

Convert the settling basin to a slow
mix chamber and use the sand filter
to remove floe. An excellent
backwash system would be necessary
for this operation.

Carbon Adsorption

This system is capable of
significantly reducing the COO
and priority pollutants but is
costly to operate.

Effluent COD should be analyzed
regularly to determine when the
carbon needs replacing.

If carbon regenerating facilities
(multiple hearth furnace) are
available locally, compare this
alternative to replacement with
new carbon.

Install aerator in the laqoon to
reduce the COO load to the carbon
adsorption system.

Other Problems

Pond overflows occasionally
during cold weather wnen plant
cannot be operated unless
attended.

Install an overflow pipe from pond
to protect the dike from erosion
and washout.

Leave light on in shed and
partially bury tanks or cover with
sprsy foam insulation to protect
against freezing temperatures.
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onsite and the surface dumping area northeast of the site. Fire,
explosion and direct contact exposures can be controlled by followina
proper safety practices. Traffic accidents and resultant spills may
occur in transporting the waste to an approved disposal facility. This
risk wi l l be mitigated by standard spill response procedures.

Operation and Maintenance
Continued operation and maintenance of the existing treatment

facility will be similar to current, practices. This commitment will
consist of 4 to 6 labor days per month of operation time during the dry
season and 6 to 12 days during the wet season. The problems of freezing
and vandalism will continue. Operation and maintenance could be greatly
assisted by the preparation of a plant operations manual. Ground water
sampling will be performed four times the first year and twice yearly
thereafter for 29 years according to standard procedures.

6.1.3 Preliminary Environmental. Evaluation
Topography

The minimum action alternative involves minor regradino. of the
existing disturbed area of the A. L. Taylor site to eliminate the severe
erosion pathways and small depressions prone to ponding. The open pit
will be excavated and backfilled to existing contours. The degree of
regrading is limited only to the few problem areas seen as inhibitors for
successful revegetation. The steep banks on the northern and western
border of the subsurface contamination zone will not be altered, and the
existing average 7 percent site slope towards Wilson Creek will be
maintained.

The 50 x 100 foot surface dumping area northeast of the site will
also be excavated and backfilled with clean soil. The minimum action
alternative calls for revegetating this section without modifying its
topographic characteristics.

Soils
The existing soil will be left in place and not disturbed further

except for the small pit and surface dumping area excavation. No
additional cover will be added, and no soil displacement will occur in
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the current disturbed area. In General, natural soils in the area are
somewhat alkaline, with a pH ranging from 7.2 to 7.8, but contaminants at
the site have made the soils acidic in places (pH of *.9). Apolications
of lime in amounts recommended by the Soil Conservation Service to those
areas with low pH will improve surface soil conditions. This alternative
calls for revegetation to improve erosion control, but lack of topsoi1 at
the site may make revegetation difficult.

Raising the pH of affected areas and reveaetating may help restore
the site to its normal appearance, but hazardous wastes will still be
present. Since this alternative does not require fencing the site, the
direct-contact exposure route will still be active.

Ground Water
This alternative will result in some leaching of contaminants, thus

permitting horizontal dispersal over a period of years. The suspected
mechanism for this dispersal is the weathered shale, but the rate of
dispersal is not known. Shallow ground-water that outcrops as surface
seeps from recent regrading of surface soil will be contained by the
catchment ditch.

This alternative will not alter the quantity or direction of ground-
water flow. The impact on the quality of the shallow ground-water should
be limited to the immediate site area, and the limited quantity of such
water significantly reduces the importance of this impact. The
underlying shale bedrock is relatively impermeable and should retard
pollution of the deep saline limestone aquifer which underlies the shale.

Surface Water
The surface waters potentially affected by contaminants migrating

from the A. L. Taylor site are Wilson Creek, Pond Creek, and perhaps the
Ohio River. Typical fluctuations, such as heavy discharge following a
rainfall, will continue to be materially reduced by manmade controls.
The treatment plant will have a steady discharge of about 40 gpm when the
plant 1s operating; however, the plant will operate 3 to 4 days per week.
This action should increase minimum flows and reduce peak flows in Wilson
Creek.

6-16



ALT 001

000457&,. quantity of surface runoff eventually entering Wilson Creek
should be reduced when the area is reveqetated because of the holdino
capacity of root networks, transpiration, and increased veoetative
surface area promoting more evaporation. The runoff caused by a rainfall
can be reduced by about 50 percent from a barren clay land surface to a
densely vegetated land surface (Seelye, 1960).

The degree of effectiveness of the existing treatment system at the
site was discussed in Section 6.1.2. EPA contractor Resources Recycling
Technologies, Inc., states that the concentrations of contaminants
remaining in the treated effluent discharged to Wilson Creek do not pose
a threat to environmental quality (RRT, 1982). However, some demand will
be placed on the oxygen resources of the creek by the COO in the
effluent.

The water column of Wilson Creek has been sampled once for chemical
constituents. Organic compounds in low concentrations were identified as
chemicals that were from the site (EPA, 1980). Since this 1979 sampling,
all drums stored on the surface have been removed. Because Wilson Creek
has not been sampled since, it is impossible to evaluate the current
surface water quality and assess impacts of the minimum action
alternative.

Wilson Creek sediments contain heavy metals that have either
precipitated out of the water phase or been transported into the creek

— '•' f
sediments through erosion of contaminated soil. These metals will remain
in the sediments, but whether the concentration will increase or not is a
question deserving further study.

Terrestrial Biology
Re vegetation of the A. L. Taylor site under this alternative will

have a positive Impact on local terrestrial biota. This alternative will
not completely restore the site to Its original state, yet the resultant
open field will provide a food and nutrient source currently not
available. The establishment of grasses over the cleared acreage will
supply basic energy and food for herbivores, and the land will once again
become productive 1n the food chain. As herbivores move Into this area,
predators of higher trophic levels will resume activity in this
territory, and eventually a stable community will be established.
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The minor excavation and regrading of the onsite pit and surface
dumping area located on the wooded frinoe of the site will impose a
short-term negative impact on local biota. The remedial work at the site
w i l l temporarily displace surrounding wildlife largely because of
increased noise levels. Excavating soil from the 500-sauare-foot offsite
area in the forested zone will cause a greater temporary disturbance than
the onsite activity. Nevertheless, the duration is expected to be very
short, and the final plan for these areas is to backfill and revegetate.
The long-term impact should therefore be beneficial to terrestrial biota
through establishment of a food source and elimination of chemical
contaminants that are potentially harmful to wildlife due to direct
exposure or ingestion.

One concern is that contaminated surficial soils may remain onsite.
Should this be the case, terrestrial biota will be threatened by the
presence of these chemicals. Plants and burrowing animals would be the
most susceptible to exposure to these chemicals. If the contaminants
work their way into the food chain, there 1s a potential for chronic
exposure of a greater number of species over a larger range. The
likelihood of this impact 1s extremely difficult to project. Background
data on the existing soil contamination is not very thorough, and the
scientific evidence of following each of the contaminants through the
food web is still being developed.

Aquatic Biology
There will be some indirect Impacts on the aquatic system in Wilson

Creek from this alternative. The excavation and minor regrading of the
onsite pit and surface spill area may Increase siltatlon and turbidity in
the stream. These Increases could bury benthlc and other bottom-dwelling
organisms as well as stress species physiologically Intolerant of hiah
turbidity concentrations. However, m1t1gat1ve measures for runoff
control during this earth-moving have been Incorporated 1n this
alternative, and this short-term Impact 1s expected to be Insignificant.

Properly managed revegetation of the site should be beneficial to
the aauatlc biota of Wilson Creek over the long term. Applying the
fertilizer to the site should be planned at a time when heavy rainfall is
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unlikely; otherwise, site runoff containing high levels of nutrients
could wash into the creek. Algal blooms would be encouraged in seoments
of the stream receiving plenty of sunshine along with such a hiah
nutrient loading. If the condition lasted long enough, the algae could
eventually make the aquatic system eutrophic and significantly change the
characteristics of Wilson Creek. The impact of successful revegetation,
when conducted properly, is beneficial because the established field
grasses will gradually provide a constant level of organic nutrients to
the aquatic system following normal rainfall.

With the operation of the treatment plant, low-level contamination
of waterways adjacent to the site will continue. Many of the substances
present in water and soil samples taken at the site are known to be
directly toxic to aauatic organisms: napthalene, pentachlorophenol,
phenol, benzene, toluene, etc. (Wilber, 1969). Several compounds found
here (PCBs, lead, cadmium, beryllium, thallium, chromium) tend to
bioaccumulate 1n aquatic organisms (Reid and Wood, 1976; EPA, 1980).

Sampling in 1979 has shown .that very low concentrations of PCPs are
present in small fish and crayfish downstream from the site (Mines,
1979). The cleanup actions taken since 1979 are believed to have removed
the major onsite sources of PCBs and other compounds known to
bioaccumulate. Nevertheless, the composition of the remaining subsurface
waste is unknown, .arid it is possible that these same chemicals will be
dispersed from the site through leachate. The existing treatment system
is designed to remove these contaminants from all the collected leachate
and surface runoff. Previous incidents have occurred, however, when the
detention lagoon could not hold the quantity of water leaving the site
and the lagoon overflowed, releasing untreated wastewater directly into
Wilson Creek. Therefore, Wilson Creek 1s still threatened by chemical
contaminants directly entering Its aquatic system.

•<

The treatment plant 1s estimated to discharge 40 gpm 3 to 4 days per
week. The effluent will be released contlnously over 24 hours. The
effects of this cyclic discharge Into WHson Creek have not been
quantitatively documented since the plant's startup 1n 1979. One EPA
report stated that no aquatic life could be seen over an approximate
20-yard distance downstream from the outfall (Antley, 1979). Although no
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sampling has been conducted, it is possible that the treatment system is
placing stress on the aouatic system based on the elevated COP levels
known to be in the effluent. The cyclic discharge may displace organisms
downstream because of the sudden shock of the released effluent.

When the treatment plant is removed in 5 years, the site runoff w i l l
discharge into Wilson Creek. The quality of this runoff cannot be
estimated, but some reduction in surface soil concentrations from 1981
levels should have occurred due to leaching. Therefore, Wilson Creek may
continue to receive pollution from the A. L. Taylor site, but the
significance of this impact cannot be accurately assessed.

Threatened and Endang^ -ad Species
The site modifications resulting from the minimum action alternative r /

will not directly impact threatened and endangered species whose range
includes the project area. The bald eagle and arctic peregrine falcon
are primarily visitors to the area and therefore would not be affected by
this project. The Indiana bat is known to reside in summer along Knob
Creek in northwestern BulUtt County. The reach of the stream where the
colony was identified has a rocky substrate and a relatively
well-developed riparian zone. Agricultural development was nearby on
each side of the stream (Kessler, 1981). The Taylor site project area
includes similar habitats, but this alternative does not reauire further
human encroachment into these areas. However, the continued release of
chemical contaminants into the food chain following implementation of the
minimum action alternative is an environmental threat to all biota,
Including protected species.

Socioeconomlcs and Land Use
The minimum action alternative will have no significant Impact on

the socloeconomic status of the northern portion of BulUtt County. Much
of the area surrounding the A. L. Taylor site has been classified as
undevelopable land, largely because of topographic features. The
existence of the site for the past 14 years has already Influenced growth
in the immediate area around the site. The number of homes located on
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Letts Road, which runs along the southern border of the site, has
remained constant for the past 11 years (Aton, 198?). These five Ttodest
houses are spread out along a half-mile distance, and it is net known
whether local property owners are amenable to further growth in this
area. area. In the past, the unsightliness and strong odors of the site
and emotional stress have probably deterred new residents from selectina
this neighborhood for a homesite. Since the surficial drummed waste was
removed in late 1981, much of the odor problem has reportedly been
eliminated, and socioeconomic impact has been lessened as a result. No
additional socioeconomic impact will result from leaving the hazardous
waste at the site.

Implementation of the alternative will employ a very small work
force for a short duration. Any future maintenance operations are
expected to be the responsibility of one or more government agencies and
would not utilize local workers. Because the alternative does not affect
the populace in northern Bullitt County, there should be no impact on
local or county revenues.

However, implementation of this action would be a formal
proclamation that the hazardous waste site exists and will remain
isolated from the real estate market as reauired by federal laws (RCPA
and CERCLA). The values of adjacent property likely have been adversely
affected by the nuisance presented by the existence of the site. This
impact will continue once the public perceives that no further action is
to occur on the site.

Under this alternative, future land uses for the A. L. Taylor site
itself should be restricted to no more than maintenance of a closed
hazardous waste landfill. Observation of soils on the site has shown
that chemical contamination still exists. The minimum action alternative
includes lime application to these contaminated areas to raise the soil
pH to suitable levels for revegetatlon. This action may enhance the
chances for establishing a successful vegetative cover, but lacking
further testing, no assurance can be made that phytotoxic hazardous waste
does not remain in surficial soils. Also, the lack of a clean soil cover
at the A. L. Taylor site will restrict future land uses to prevent direct
and indirect human exposure. Agricultural use of the land is not
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recommended because of the indirect exposure potential provided by edible
crops accumulating toxic chemicals. The same is true for use as grazing
farmland. The site should be kept free of deep-rooted veaetative orowth
so that plants are less likely to uptake any of the chemical wastes.
Also, large deep-rooted plants are more likely to cause soil cracks
allowing for increased water infiltration and possibly surficial exposure
of the hazardous waste.

In summary, the impacts of the minimum action alternative on local
socioeconomics and land uses around the A. L. Taylor site are not
expected to be dramatic. Assuming that the local residents have
understood the historical presence of hazardous waste on this property
and that their perception of this alternative is one of basically no
change other than aesthetic, then socioeconomic conditions and land uses
surrounding the site would be expected to follow the existing trend.

Air Quality and Noise
No historical monitoring of air quality or noise levels has been

made at the A. L. Taylor site. The only indicators of air pollution have
been odor complaints by site neiahbors and possible vegetation stress,
but the 1981 removal of drummed waste should greatly reduce odors from
the site. Regional air auality is Generally satisfactory.

No significant air auality impact is anticipated from the site over
the 1981 post-cleanup baseline conditions. Some wind erosion of dry
surface soils will occur until revegetation is complete. Furthermore,
dust generated by short-term construction can be controlled by the
application of water. Fumes and gases will continue to b« emitted from
the site at current levels, with a gradual reduction over the long term
as the reservoir of volatile organic compounds is depleted.

Noise Impacts from the site will be short term in nature resulting
from construction activity. The periods of Interest will be during
excavation of the open pit and surface dumping area and during the
treatment plant removal 5 years after implementation of the alternative.
These Impacts should be nondisrupt've because they will be carried out
during daylight hours, last only 2 or 3 days, and will be more than 500
feet from adjacent residences.
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6.1.4 Cost Analysis
The cost analysis of the minimum action alternative is broken into

three elements. The construction costs are the near-term costs
associated with removing surface contamination. The operation and
maintenance costs represent ongoing costs over several years of the
project. The life cycle cost presents both construction and operation
and maintenance costs for the project in terms of the total present worth
for comparison between alternatives.

Construction Costs
The estimated construction cost for each item included in this

alternative is shown on Table 6-4. Both a high and low cost estimate are
given as appropriate. Labor and material costs are consistent with
prevailing wages and the market condition in Louisville in 1981. No new
construction is included for the water treatment facilities, but some
modifications to the existing system are recommended (see Table 6-3).

The revegetation costs were provided by the U.S. Department of
Agriculture, Soil Conservation Service. Only those costs incurred one
time are included as construction costs.

The cost estimate for monitoring wells is based on four 15-foot-deep
small-diameter wells. They will be constructed according to EPA
standards including all stainless-steel screen and casing as described in
Section 5.

Operation and Maintenance Costs
Table 6-5 presents the estimated first-year operation and

maintenance costs for this alternative. The primary cost of operating
the existing water treatment facilities 1s for activated carbon
replacement or regeneration. The costs shown on Table 6-5 were based on
the replacement of the entire carbon bed (approximately 13,000 pounds)
either one or three times per year. The system has not operated long
enough or been sampled iften enough to accurately estimate carbon
replacement requirements. These estimates assumed a total flow of 5.86
million gallons per year with an influent COD of 700 mg/1 while achieving
a 50 percent COD removal rate in the carbon unit. This cost also
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TABLE 6-4

CONSTRUCTION COST ESTIMATE FOR THE
MINIMUM ACTION ALTERNATIVE

ITEM

Wastewater Treatment 1

Pit and Surface Dumping
Excavation & Backfill
Transport and Disposal

Site rehabilitation
(Minor grading,
fertilizing, trees,
seeding and mulching)

Monitoring Wells

Security & Safety,
Plat Survey & Legal Fees

Warning Signs

COST,

LOWER

None

12.6
51.7

4.0

10.5

2.0

.1

THOUSAND DOLLARS
UPPER

18.9
79.5

5.0

10.5

3.0

.1

TOTAL • 80.9 117.0

T.No construction costs are included in this alternative, but some
modification of the existing system is recommended (see Section
6.1.2)
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TABLE fl-5

FIRST-YEAR OPERATION AND MAINTENANCE COST
ESTIMATE FOR THE MINIMUM ACTION ALTERNATIVE

ITEM

COST, THOUSAND DOLLARS

LOWER UPPER

Wastewater Treatment^i
Cafbgn replacement^
Alum3

Power
Labor
Sampling & Analysis
Repairs
Spares and Contingencies

Site Maintenance
(Mowing, fertilizing
and seeding)

Ground Water Monitoring*
Sampling & Analysis

TOTAL

18.0
.4
.1

2.2
2.1
1.0
3.0

3.0

8.2

43 2
.9
.1

3.4
3.0
3.0
5.0

4.0

16.5

38.0 79.1

1.Required for 5-year service life of facilities only.
2. Labor costs are included for work required to complete each item.
3. No chemical additives are presently being used.
4. Required for entire 30-year post-closure period.

6-25



ALT 001

000466includes labor required for replacement. Other operation and maintenance
costs for the treatment system were either computed using actual
contractor prices or estimated with the help of State personnel presently
operatinq the faci l i ty. Labor costs are estimated using Kentucky aqency
pay scales.

At the end of the fifth year, the treatment plant will be removed
and an outfall installed in the catchment pond dike for an estimated
$4,000 (1981 dollars). The high cost estimate in Table 6-5 for
ground-water monitoring is based on Quarterly sampling which will
be necessary the first year, while the low cost is for semi-annual
sampling and analysis. These costs include the sampling labor, shippinq
charges and laboratory analyses and will continue for the 30-year
post-closure period.

Life Cycle Costs
The life cycle cost of the minimum action alternative will range

from an estimated minimum of $435,000 to an estimated maximum of $739,000
as measured in 1981 dollars. The costs were calculated over the 30-year
project life in accordance with RCRA closure guidelines. Operation and
maintenance costs were compiled over the 30-year period, and the present
worth in 1981 dollars was calculated. For this calculation it was also
assumed that the water treatment facility would be operated and
maintained in its present configuration for 5 years. At the end of the
fifth year it would have a salvage value of $8,000. The construction
costs are already 1n 1981 dollars and therefore remain unchanged. The
present worth calculations were based on a 10 percent annual inflation
rate and a 12 percent annual cost of money.

6-<>6
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6.2 ONSITE CONTAINMENT ALTERNATIVE

The basic idea behind the onsite containment alternative is to
isolate the buried hazardous waste without disturbing the existino waste
cells. The RCRA regulations governing a hazardous waste landfill wi l l be
used as guidelines where possible.

Ideally, a hazardous waste landfill would be located where the
ground-water table is deep and where the site soil is a clay with a very
low permeability to restrict migration of contaminants. The landfill
would be located away from areas of dense population, but would have good
vehicular access. The wastes .accepted at the landfill would be fully
categorized and segregated to prevent interaction of incompatible wastes.
Finally, the engineering controls would be constructed before any waste
is ever placed in the landfill.

The situation is entirely different at the A. L. Taylor site since
the waste is already in place and the engineering controls must be
constructed around the waste cells. The ground water in the area is
relatively close to the surface.(5 to 10 feet below land surface) and
must be diverted away from the waste. The existing soil at the Taylor
site is a suitable clay with low permeability. Since the existing buried
waste will not be' removed, there will be no engineered liner under the
waste cell. Also, the leachate and gas collection system must weave
around the existing waste cells rather than having a system of evenly
spaced parallel laterals under the waste cells.

The onsite containment alternative does offer an effective method of
preventing the waste from spreading by isolatina it in a controlled cell.
The methods selected to accomplish this goal are outlined in this section
and shown on Figure 6-2.

6.2.1 Alternative Description
The detailed description of the onsite containment alternative is

presented below 1n the following sections: (1) slurry wall and bedrock,
(2) clay soil cover, (3) leachate/gas collection system, (4) leachate
treatment system, (5) runoff/drainage diversion, (6) revegetation, (7)
security fence and sign, and (8) record plat.
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FIGURE 6-2
LAYOUT OF ISOLATION CELL
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Slurry Wall and Bedrock
A hazardous waste landfill would normally include an imoermeable

liner at the bottom and on all sides of the waste cell. However, since
the buried waste at the A. L. Taylor site should not be disturbed during
construction, the design and placement of acceptable containment w i l l
require some improvisation.

As mentioned earlier, the shallow ground-water at the Taylor site is
near the surface; therefore, the wastes must be isolated from contact
with the ground water. The proposed landfill design will accomplish this
by using the underlying bedrock as the bottom impermeable layer and by
constructing a slurry wall around the waste area to prevent ground water
from entering the isolation cell.

The geologic data collected at the Taylor site indicate that the
bedrock consists of shale with minor fracturing. The depth to bedrock
under the buried waste is approximately 15 feet. Since the shale is
relatively impermeable, it should provide the proposed landfill isolation
cell with a good impermeable bottom liner to prevent downward waste
migration from the cell.

A slurry wall will provide the impermeable barrier from the around
surface to the bedrock. It will be approximately 1,750 linear feet and
will completely surround the buried waste cells. The slurry wall will
enclose an area of approximately 4.7 acres if placed as shown in Figure
6-2. It will be constructed by excavating a narrow trench filled with a
bentonite slurry to prevent the trench walls from collapsing. The trench
is then backfilled with an impermeable material. The slurry wall must be
keyed into the bedrock to prevent seepage under the wall and into the
weathered shale layer.

The permeability of a slurry wall would only be approximately
Id"? cm/sec. Table 4-1 shows that permeabilities of the three soil
borings from the site range from 10'̂  to 10'̂  cm/sec. In spite
of this, a slurry wall is necessary for a number of reasons. First of
all, the soil is not homogeneous from the surface down to the
consolidated shale bedrock. Secondly, the consolidated shale is covered
with a layer of weathered shale in many areas. Unlike the clay, which
exhibits extremely low permeabilities, this weathered shale is relatively
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permeable. In addition, the soil around the waste cells has been
disturbed, whereas the soil data given in Table 4-1 are based on
undisturbed soil. An undisturbed soil will generally be less permeable
since it has been naturally compacted. Until the soil in the immediate
vicinity of each waste cell is fully characterized, it is reasonable to
assume that the permeability in the waste area is greater than Table 4-1
suggests.

The existing impermeable clay on the site will aid in restricting
ground-water flow, but it cannot be relied upon to do the job alone.
Therefore, the installation of a slurry wall around the waste pits will
provide a consistent impermeable barrier that extends from the ground
surface all the way to the bedrock.

Clay/Soil Cover
The impermeable cover at the proposed Taylor site landfill wi IV

consist of a clay/soil admix. The natural clay soils in the vicinity of
the landfill have very low permeability and moderate shrink/swell
characteristics and will be used for cover material. The thickness of
the clay cap will vary across the site to provide a smooth surface;
however, a minimum thickness of 18 inches will be maintained. The clay
cap will be placed in lifts of not more than 6 inches, with each lift
being compacted with a sheepsfoot roller. Further soil testinn prior to
and during construction should identify the exact compaction effort. The
final surface contours of the cap will be sloped to drain.

As can be seen in Figure 6-3, the compacted clay cap will overlap
the slurry wall by 12 feet. This will ensure that infiltration will not
seep between the slurry wall and the cap. The volume of the compacted
clay cap will be approximately 325,000 cubic feet.

A minimum of 18 Inches of topsoil will be placed over the clay cap.
Once a vegetative cover 1s established 1n the topsoil layer, the cap will
be protected from erosion, dehydration, and other adverse effects.

Leachate/Gas Collection System
The leachate/gas collection system proposed for the site is shown in

Figures 6-2 and 6-4. This system will be constructed orior to
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installation of the slurry wall or clay cap and wi l l depend on aravity
flow to transfer the leachate to the southeast portion of the landfill
cell where a small pumping station w i l l pump the leachate to the waste
holding tank. As shown on Figure 6-2, there are seven manholes included
in the leachate collection system to provide access to the piping for
maintenance and to provide a gas treatment/venting system.

The system will be constructed of about 1,400 feet of 6-inch-
diameter, perforated, asphalt-coated, corrugated steel pipe (Figure 6-2).
As can be seen in Figure 6-4, the pipe will be placed in the bottom of a
trench at bedrock level. The pipe will be wrapped in a durable filter
screen or cloth that will prevent fine soil from entering the pipe and
causing siltation. Two layers of porous material will be placed in the
trench before backfilling. A 2-foot gravel-and-sand mixture will be
placed over the pipe first, and a 3-foot sand layer will follow. The
remainder of the trench will be backfilled with native soil and compacted
to prevent settlement.

The slurry wall, clay cap and bedrock will keep significant
quantities of gas from migrating out of the landfill cell. The gas that
is generated will tend to build up pressure and then beain moving in the
path of least resistance. The porous sand and gravel layers in the
leachate collection trench offer an outlet for these gases.

The seven manholes and the pumping station will be sealed to keep
gases from escaping into the atmosphere untreated. The manholes will be
fitted with security locks, and the manholes and the pumping station will
be fitted with a pipe vent and an activated carbon cannister to treat and
vent the gases. Periodic inspection and replacement of the carbon
cannlsters will be necessary. The gas vents will also provide a good
location for gas sampling and monitoring.

Leachate Treatment
Assuming the engineering controls are Installed and maintained

properly, very little leachate will be produced in the landf4!! once the
system has reached equilibrium. The leachate collection system will be
installed prior to completing the slurry wall so that trapped ground
water will have an outlet. After the cell is completely enclosed by the
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slurry wall and clay cap, there will be a period of time where the
trapped ground water will drain to the leachate system. There w i l l be a
greater volume of leachate in the beqinning because of this trapped
ground water and the moisture from the slurry wall. Over 24 months, the
trapped ground water should be slowly removed and the leachate system
w i l l reach final equilibrium flow. If additional ground water or
rainwater is prevented from entering the cell through the impermeable
barriers, the quantity of leachate produced w i l l be minimal. Therefore,
leachate Generation w i l l have two distinct phases: a hioh-flow period
and a low-flow period.

Ourino the conceptual enoineerino, the existina treatment plant was
for use for leachate treatment durino thp hioh flow period.

Suhseouent ennineerino estimates of leachate Generation and disposal and
treatment costs indicate that treatment- is JTira.ctica.1. "Therefore, the
treatment plant will be removed and the leachate containerized and hauled
offsite for incineration or landfillina. For the purpose of this study,
incineration will be assumed. . The amount of leachate that w i l l be
produced is estimated at between 12^ and 87F cubic feet per vear. -

If the leachate flow rate arrears to be excessivp after equilibrium
has been reached", then the enoineerinn controls may not he preventino
infiltration of rainwater or around water. When this happens, the slurry
wall and clay cap must be carefully inspected and analvzed to identify
the problem area so that corrective measures can he taken.

Runoff/Drainage Diversion
If runoff from the hill to the northwest of the landfill cell is not

properly controlled and diverted around the. cell, it could seriously
erode the landfill's clay cap and veoetative cover. This runoff will he
diverted with a orass-lined traoe.zoidal-shaped open channel with ?:1 side
slopes, a bottom width of 4 feet, and a depth of 3 feet.
Velocity-reduction devices will he incorporated into the channel
construction to prevent scouring velocities. As shown in Finure *-?, the
proposed drainaoe channel will divert most of the rtm;iff towards the
south and release it to Wilson Creek. However, nart of the runoff will
enter the ditch, flow around the northern edae of the cell, and enter
Wilson Creek farther downstream.

fi-14
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Revegetation
Prcoer reveoetation, site oroo^ina and naintpnance arp renuirec* fp

ensure the intearity of the enaineerina controls. The northwest oortion
of the c e l l pxt?"ds beyond the existina tree line and w i l l renuirp sore
tree reroval.

The eroded ditches to the northwest of the cell w i l l be or^ded and
groomed for reveoetation. If the initial plantino is unsuccessful in
some areas, they will receive additional care until a thick veoetative
cover is established. The recommended cover is a nrass with ? shallow
root system that wi l l not penetrate the clay cap. A maintenance nrooran
includinq cuttinn, fertilizino and periodic reseedinn will he established
and followed carefully. The diversion ditches will he kpot free from a
builduo of debris or siltation.

Site Security
A chain-link fence will be installed around the entire landfill cell

area to prevent public access that could interfere with enaineerino
controls or result in human exposure *o contaminants. The fence will he
placed aporoximately 10 feet beyond the outside edne of the drainane
diversion channel, to allow room for the mowino eouirvent to onerate. A
gate laroe enouah for the mowina vehicles to enter the cell area will be
installed in the fence at the access road. Several permanent warnina
sipns will be placed along the fence and on the oate, and the oate will
be kept locked at all times unless authorized personnel are on the site.

Record Plat
The final step 1n the site closure will be to document the location

and site history. The site will be surveyed and a record plat prepared
which will have a warnino statement about the wastes that are buried
onsite, the location of the waste cells, and a caution statement
concernino future use of this land. The plat will be filer! in the public
records of &ul11tt County.

ft.?..? Alternative Evaluation
If the oronosed onsite containment measures are properly installed

and carefully maintained over the years, the wastes will he prevented
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from irigrating from the isolated cell area. The followinr discussion
evaluates the overall feasibility and lona-ter^ effectiveness of tre
onsite containment alternative.

Environmental Protection
The onsite containment alternative w i l l provide effective lona-term

environmental protection fror> migration of contaminants as lona as the
site is regularly inspected and maintained. The importance of careful
maintenance in this alternative cannot be overstated.

The air quality in the vicinity of the site should improve once the
construction process is completed and all engineerina controls are in
place. Since the waste cells will not he disturbed rlurino construction,
an increase in the release of volatile oroanics is unlikely durinr
construction. There w i l l no longer be any contaminants exposed to the
atmosphere. All gases generated in the landfill will he treated before
being released to the atmosphere.

The existing surface water.collection and treatment system w i l l be
utilized during portions of the construction process, but the system w i l l
be phased out when construction of the cap is started. A combination of
site gradinq, site grooming, revegetation, and well-maintained drainane
channels will ensure that the rainwater runoff is controlled and
prevented from generatino leachate.

Although the ground water will he diverted around the waste cell,
the overall hydrolopic effect of this diversion is insignificant. The
ground water moves slowly through the area, and the diversion wall w i l l
not measurably change the overall direction or rate nf ground-water flow.
The leachate collection system will prevent a buildup of leachate in the
bottom of the Isolation cell and thus eliminate the mechanism for
leachate to Infiltrate the fractures in the underlying shale bedrock.

•
Reliability

The reliability of the onsite containment alternative depends
directly uoon how carefully the engineering controls are installed and
maintained. If the controls are improperly installed or allowed to
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deteriorate, the reliability of this alternative will be substantially
reduced.

Landfills are a rnethcd c*f controllina contaminants rather rhan
eliminatinr them, other nisrnsal techninues S'ich as incineration or
neutrali?ation are usually preferred since they permanently eliminate the
hazard.

Implementability
Since the technolooy anrl construction methods nronosed for the

onsite containment alternative are straightforward, there are no Physical
constraints that would prevent implementation nf this alternative.
Potential leaal constraints do exist. The land is held in nrivatp
ownership, and the owner may resist havina the site perpetually committed
to a hazardous waste facility. The Taylors have previously placed a
condition on the E-PA that the site not be fenced. Furthermore, the
Question of proper zonina must he explored. Local opposition may persist
to the continued use of the site as a hazardous waste facility. The
applicability of RCRA oermittina to the substantial modification of this
site has not been determined. Finally, the State of Kentucky may not he
w i l l i n a to assume permanent responsibility for the maintenance of the
facility as reouired by HF.PCLA.

PCRA Conformance
The enoineerino desian proposed for this alternative basically

follows the hazardous waste landfill criteria outlined in ofOA. Fxcept
for the lack of an engineered bottom liner, this alternative is as
effective as a new RHPA facility.

Safety
Constructing the onsite containment alternative does present some

degree of risk for workers to chemical exposure, fire, and explosion.
Accidental disturbance of the buried waste durinq trench excavation is a
distinct possibility. Careful construction practices and onsite fire
control equipment wi *1 help reduce the hazard of fires and explosions.
Air monitoring will characterize the risks presented by the release of
trapped oases durino construction, and construction workers will be
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provided appropriate respiratory protection in the event of such a nas
release.

After construction is comoleted anr! the encineerino control? ?.re in
place, the faior safety risk is hanrllinr the leichatp. Prooer care and
safety oroceriures will substantially reduce this hazard.

Operation and Maintenance
A maintenanpe and inspection proqram must *e established and

followed rigorously to insure the success of this alternative. It will
be necessary to maintain the integrity of the enaineerino controls
forever if the contaminants are to be effectively contained. nnce the
site has been oroomed and reveqetated, reoular mowino anrt reseetlinn w i l l
be necessary to ensure that a thick veoetative cover is ^aintained. "»e
fence, oate, sions, drainage ditch, and manholes/aas vents must he
inspected reqularly for danane. The transition zone where the surface
runoff channels intersect Wilson Oeek must be inspected reqularly to
identify any deterioration.

The leachate/gas collection and treatment system will reouire the
most attention, though the level renuired will decrease over time. The
activated carbon cannisters used for oas treatment must he inspected and
maintained reqularly, and periodic carbon replacempnt w i l l be necessary
over the life of the landfill. The purninn station in the leachate
collection system rust be insoected and maintained reaularly, ?nd the
purp will reruire periodic renlacerent. In addition, the leachate
produced will be containerized and removed as necessary to an aporov«»d
hazardous waste disposal facility.

A periodic around-water samplinq and monitorino proqram wi l l be
established and carried out over the 30-year life of the landfill,
^onitorinq qas emissions will be performed only durinq the first year;
gas monitorirta beyond that period is not anticipated.

6.2.3 Preliminary Environmental Evaluation
Topography

The onsite containment alternative will permanently modify some of
the topoqraphic features at the site, hut the impact will not be adverse.
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The primary chanae w i l l result from caoDino the 5-acre zone of subsurface
contamination. fopceotual plans for this alternative indicate that the
elevation of the cao may he as much as 3 f*et above the existinc or^re in
sore areas. yov/ever, the site will be crater! so that drainace w i l l
continue to flovj into i-'ilson i"reek.

A minor topograchic alteration included in the onsite conta insert
alternative will be construction of the rainwater diversion ditch. TMS
surf ace-water diversion techniaue will not adversely impact the site's
toDonraphic characteristics and should actually eliminate much of the
current erosion problems on the northern slopes of the site.

Soils
Onsite containment nf wastes wi l l probably have no sicnificant

impact on the natural soils in the area. Disturbance due to trenching
w i l l be temporary and localized, and cappino of the site should not
affect soil characteristics such as permeability anrl chemistry.

Ground Water
Since the alternative will divert ground water around the huried

waste, the direction of ground-water flow will he affected, and a dry
cell will created. Thus, on a very localized basis, the nuantity of
ground water will be affected since it is reduced in the containment area
and increased in the area immediately surroundina it. The chemistry of
the ground water will not be affected, except that by keepinn the around
water from contacting the wastes, its ouality will improve.

Construction and proper qradina of the clay/topsoil cover wi l l
result in diversion of most rainwater off the cover. However, a small
amount of rainwater may percolate into the cover. This water will be
captured in the leachate collection system and thereby keep naterial from
floating to "the surface of the waste cell. Furthermore, the leachate
collection system will reduce the infiltration pressure of standing
liquids on thp shale bedrock by drawing off these liquids.

Surface Water
The proposed clay cap, topsoil, and aradinn and reveoetation plan

will affect both the quantity ?nd ouality of water discraroed tc Wilson
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Crppk compared to discharaes from the existino wastewatpr
plant. I n i t i a l l y , the runoff w i l l contain Man concentrations of
susppnrtetl solids and nutrients from t*e construction ann rpvpoetatirr
activities. with the establishment of veoe.tation, thp n u a l i t v of thp
runoff should be similar to drainaoe from the rpst of the watershed. TKP
flow from the existino treatment olant only 3 to a days per week, and on
those days that the facility is operating the flow rate is An aallpns ner
minute. The flow from the new drainaoe system wi l l he similar to thp
runoff hydrograoh for the remainder of the Wilson Oeek watershed.

With this alternative, the treatment, plant will be dismantled ann
the leachate transported from the site for treatment or disposal. This
action should eliminate the hazardous pollutant load on Wilson Opek.

Terrestrial Biology
Capoina and reveaetation of the site under this alternative w i l l

benefit local terrestrial biota by eliminating the means of direct
exposure to hazardous waste and creating a productive land surface. The
site fencing required by this alternative will prevent larae animals from
entering. This protection measure wi l l therefore limit the tyne of
communities livino on the site and minimize the risk of daragina the
cap's integrity. Althouoh the composition of species usino the site may
be restricted, the land will once aaain become productive in the food
chain through establishment of open-field nrassps, which will suppiv
basic enemy and food for herbivores.

Implementation of this alternative will also result in two minor
detrimental impacts. Temporary wildlife displacement due to the
increased noise levels will occur as a short-term impact. Also, hecause
onsite containment reouires a peripheral surface-drainage control ditch,
as much as 3 to 5 acres of wooded land will be cleared. The drainane
diversion ditch will be grassed, and the result is to exchanae a climax
forested area for a primary grassed zone. Since the amount of land
involved in this habitat modification is small, the impact on the overall
project area is expected to be minimal.
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Aquatic Bioloov
A tPTDorary increase in si.re<»n serti.rertat ion ^rr1 t u r b i d i t y \-v\jlr

result due to construction of site rod if ications. These increases could
bury tenthic and other hotton-dwell ina "raanisrs *s well ^s ?tre?s
species nhvsiolocically intolerant to Man turbidity. Mn increase in
SLrface-water contanination from priority oollutants should occur riurino
this period providing that no currently contaminated areas are disturber1.
Mitigative measures for runoff control have been incorporated in this
alternative, and the short-term impact is expected to be insianificant.

Properly managed revegetation of the site should be beneficial tn
the aauatic biota of Wilson Creek over the lono term. applying the
fertilizer to the site should be planned at a time when heavy rainfall is
unlikely; otherwise, site runoff containing hiah levels of nutrients
could wash into the creek. Algal blocrrs would be encouraged in serpents
of the stream receiving plenty of sunshine along with such a hiah
nutrient loading. If the condition lasted lono enouah, the algae could
eventually make the aauatic system eiitrophic and sianificantly change the
characteristics of Wilson Creek. The impact of successful revegetation,
when conducted nronerly, is beneficial because the established field
grasses w i l l Gradually provide a constant level of oroanic nutrients to
the aauatic system followinn normal rainfall.

The onsite containment alternative will use the existino treatment,
system durina the hiah flow period. As discussed in Section fi.l.?, the
treatment system has not always been capable of holdinn and treatino
large Quantities of surface runoff following heavy rainfall. Hnder
normal operating conditions, the treated effluent still contains low
concentrations of chemical contaminants. These negative factors will
continue to exist for a limited time with the implementation of this
alternative; therefore, the aauatic biota of Wilson Creek will still be
threatened. The potential displacement impacts due to the plant's cyclic
discharge into Wilson Creek, as discussed in Section P.1.3, also are
applicable to the onsite containment alternative.

The alternative proposes that the treatment system can eventually be
dismantled. At the time of the plant's removal, the aauatic environment
will incur several short-term impacts as it adapts to the absence of the
effluent and cyclic increased flows. The long-term impact is expected to
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be sionificantly beneficial because the aouct-jc biota would no lonc«>r hp
subjected to exposure to chern'cal contaminants.

A Inno-ter-n ic-pact nn the annatic environment fron thp si".?
modifications is likely to be causer* by the diversion rhtch confluent to
Wilson Creek. This structure may increase turbidity during periods cf
rain and possibly alter the physical confiouration of a small section of
the stream. The mitigative measures incorporated in this alternative
include building velocity-reduction devices to alleviate scouring and
erosion and providing appropriate substrate in the transition zone. The
majority of the water is expected to enter the creek on the southern
border of the site near the headwaters of the stream. Therefore, the
additional water enterino at thp downstream outfall is not expected to be
great. The characteristics of the intermediate stream segment should
therefore be minimally altered because the influx of "lost of the water
will orioinate near the headwaters, similar to present conditions. The
physical configuration of the stream will probably he channel at the
outfall points from soil transport durina periods of heavy rain. The
lonn-term effect of this chanoe should be minimal because the stream w i l l
eventually stabilize.

Threatened and Endangered Soecies
The onsite containment alternative will result in a beneficial,

lono-term impact on threatened and enrtannered species whose ranop
includes the project area. The bald eaale and arctic oeregrine falcon
are primarily visitors to the area and therefore would not be
significantly affected by this project. The Indiana bat is known to
reside In summer along Knob Creek in northwestern Bullitt County. The
reach of the stream where the colony was identified has a rocky substrate
and a relatively we 11-developed riparian zone. Agricultural development
was nearby on each side of the strean (Kessler, 1981). The Taylor site
project area Includes similar habitats, hut this alternative does not
require further human encroachment into these areas. also, the
environmental enhancement resulting from secure containment of the
hazardous waste will remove the threat cf food c'lain uotake h« biota,
including the protected species.
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Socioeconomics and Land HSP
Implementation of this alternatiVP would i^orovp soc iopcnnpric r^r1

lane! "se options in the area surroun^-jrr tne site. °-r>p nf t-e
prednn nant factors associate*"1 wit*1 this a^.ernati VP is the recognition
that an uncontrolled hazardous waste site currently exists hprp.
Securino the hazardous waste on the site would relieve sore of the
emotional stress imposed by its existence.

Implementation of the onsite containment alternative w i l l reouire a
small work force for 9 period of three months. uiring local employees
for this construction task would offer a slight snort-term improvement of
the economic status, but this would not be considered a sinnificant
impact. Also, this clan of action would not influence population r-rcvth
because it does not call for a permanent influx of workers. Local
businesses may see a slight increase in revenues riurinn the remedial
work, but this effect would be of short duration.

The long-term recommendation for excludinn this land from
residential use should afford no areater impact than what has
historically existed. ^uitable land for development is limited in this
section of Bullitt County, hut the site has not been a part of the
usable land market for the oast 14 years. The aesthetic and health-
related improvements resulting from this alternative are likely to
increase land values around the site. However, the continued existence
of hazardous waste here mioht counteract this positive change unless the
public is made aware of the effectiveness and reliability of onsite
containment.

Surrounding land uses are l i k e l y to he enhanced indirectly as a
result of this alternative. The site iimprovements may a l l e v i a t e the
public fears, and new residents would be more amenable to selecting this
area for a homesite. This alternative would not influence the
recreational use of the nearby LRN Rolf Course.

6.2.4 Cost Analysis
The cost analysis of the onsite containment alternative consists of

three categories: construction costs, operation and maintenance costs,
and life cycle costs. The construction costs include installation of all
enqineering controls, i n i t i a l site preparation, and project mananement.
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The operation and rrainteiance costs represent the estimated annual costs
involved in operating the landfill for 30 years. The life cycle cost
reflects the overall estimated present worth cost of the nroject shown in

dollars for comparison of the proposed alternatives.
The estimated construction costs are presented in Table *-*, wnile

the first-year operation and maintenance costs are aiven in Table f-7.
*

Each line item is given as a range of cost in 1981 dollars. This cost
approach was selected to emphasize (that the costs presented are
preliminary estimates and are flexible*.enouoh to cover the ranne of
level-of-effort. Examples of uncertainties are types and Quantities of
waste, exact locations of waste, integrity of bedrock, and soil
characteristics. Another ?0 percent was added to the subtotal to cover
any undefined details and continaencies that might arise at a hazardous
waste site. The costs shown in the subtotal are renerally applicable tn
standard construction sites.

Construction Costs
The initial construction cost estimate is shown in Table 6-6. The

project management, labor and material costs are based upon the sane
criteria discussed in the excavate-and-relocate alternative (See Section
6.3.4).

The slurry wall cost was estimated based on a total vertical slurry
wall surface area of 29,500 sauare feet.

Since the soil in the vicinity of the A. I.. Taylor site is a clay
with a very low permeability, the clay cap anrl topsoil cover layer prices
are based on obtaining the material frojL-a. borrow pit within 2 miles of
the site. Additional dollars were included in the clay cap costing to
•—̂ •̂̂ •̂•̂ ^̂ ^̂

cover the high level of compaction reauired.
The cost shown for monitoring wells Includes the Installation of

four wells. The leachate collection system cost includes 1,380 feet of
6-inch-diameter, corrugated galvanized steel underdrain pipe with an
asphalt coating. The costs also include the sand and gravel layers,
seven manholes with gas vents, a pumping station, ?00 feet of pressure
pipe and a 500-gallon leachate storage tank. Since the existing waste
treatment system will not be used in this alternative, * cost for removal
is included.
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TABLE 6-6

CONSTRUCTION COST ESTIMATE FOR ONSITE
CONTAINMENT ALTERNATIVE

ITEM

COST, THOUSAND DOLLARS

LOWER UPPER

Slurry Wall

Clay Cap

Topsoil Cover

Drainage Diversion Channel

Monitoring Wells — ^ - ~L_

Leachate Collection System

Removal of Existing Treatment Plant

Site Grooming, Clearing, Grubbing and
Initial Revegetation

Security Fence, Gate, Signs

Utilities Installation

Record Plat

Project Management, Monitoring,
Sampling and Permitting

SUB-TOTAL

Undefined Details and
Contingencies (20X)

TOTAL

70

62

60

4

8

43

5

4

28

1

3

40

328

66

394

110 -

102 „

100

7

13

72

6

7

46

1

4

60

528

106

634
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TABLE 6-7

FIRST-YEAR OPERATION AND MAINTENANCE COSTS
FOR ONSITE CONTAINMENT ALTERNATIVE

ITEM

COST, THOUSAND DOLLARS

LOWER UPPER

Mowing, Reseeding, Fertilizing and
Other Grounds Maintenance Activities

Grooming and Renovation of Drainage
Channel

Utilities

Leachate Pump Depreciation

Leachate Transport & Disposal

Gas Treatment

Groundwater Monitoring ft v<iV ,/'•

Gas Monitoring *"

SUB-TOTAL

Undefined Details and
Contingencies (20X)

TOTAL

4

1

1

1

3

2

12-t/

12

36

7

43

*

2

1

2

10

3

20 - /9

20

64

13

77
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~he cost shown for the secur i tv fence includes '.^o linear feet
g a l v a n i z e d cha in - l i nk fence 6 fpet h ich w i * ^ cne "?te ar^1 six var

The u t i l i t i es include e l e c t r ^ ' c i t v arrl ? temporary fn

Ct"^r rinor de ta i l s that w i l l be renuired rlurirr i r i f

construct ion srculd easi ly be covered in fe ?P
"undefined det ei Is . "

Operation and ''
Table f-7 shows t^p estimated annual nppration and raintenancp

for the first year, which ranoe frop 'd.T.npp to *77,^no. ^stirates ^or
c o s t s for each subsenuent year r?nne fror *??,000 to <i3,(°no. Thp f i rs t -

year cost inclines Quarterly $^^"^"0 of all, four nround-water

four manholes, whi le each addit ional vpar includpe se^i -

of all four nround-water wells and nne annual oas sample
The importance of m?inta in ina the venptat ive cover and kperino the

s i te well nroomed in this al ternat ive was discussed previously. For this
reason, the annual maintenance cost remains fairly hinh for the entire 30
years. An annual operation and maintenance cost is also included for
groomino and r^novatinn the drainane channel since this structure must he
mainta ined for erosion control.

The annual cost for utilities covers the electricity required to

operate the leachate pump. An annual cost for pump dppreciatim,
maintenance and neriodic replacement is also included. Thp amount n^
leachate exoected rannes from a minimum of P? drums oer year to a
maxmimum of I.13* drums per vear. The leachat.e disposal cost shown
includes periodic removal of the drums and disposal at an approved TPA

facility. Thp annual cost shown for oas treatment covers replacement of
the activated carbon cannisters approximately once a year.

Life Cycle Cost
The life cycle cost of the onsite containment alternative will ranoe

from an estimated minirrum of <Q3?,OCC to an estimated maximum o*
$1,65?, POO as measured in 1981 dollars. The costs were calculated ovpr
the 30-year nroiect life in accordance with PCPA closure nuidelines.
Operation and maintenance costs were compiled over t^e 3P-year period,
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and the oresent worth in 1981 dollars was ca lcu la ted . Thp construct ion
cos ts are already in 19P1 dol lars and therefore regain unc^anoed. The
present worth ca lcu la t ions were based on a in percent annual inf lat ion
rate and a 1? percent annual cost of monev.
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fi.3 EXCAVATE-AND-RELCCATr ALTE3f'ATIVE
This alternative includes excavation rest of thp

crntanination, transporting it to an annrcved facility, and restcrinr the
site. This alternative w i l l be the most effective in controlling
lono-tern pollution levels at the site. Tbe cost of this aonroac* is
strongly dependent distances to the ultimate disposal site.

6.3.1 Alternative Description
This alternative will remove the contaminated materials from the

waste cells, the surface dunpino area, and the ooen pit (rioure 1-?).
The buried waste w i l l be excavated, loaded on trucks and transoorted to
an anoroved disposal site. The extent of excavation w i l l be determined
by the monitorino of soil contamination levels. The trenches w i l l he
backfilled as the excavation proceeds. After the wastes have been
removed and the trenches backfilled, the site will be reqraded. Three
inches of topsoil w i l l be spread over the disturbed area to facilitate
reveoetation, and best manaqement practices in erosion control will be
implemented. A plat wi l l be prepared from a survey of the site and
recorded in the public records of R u l l i t t County irdicatinn this is a
rehabilitated hazardous waste site.

The implementation of these steps should restore the site to normal
use. Acceptable future land use would include pasture, woodlands, and
non-food anriculture. After some years to allow for natural soil
compaction, this site would be suitable for buildino construction.

Quantity of Wastes
The ap»ount of contaminated material which must be removed is the

primary factor in this alternative. Two estimates of the volume of
contaminated.wastes are presented in Section 1. The lower estimate of
12,500 cubic yards is based on TECHNQS' qeophysical work performed before
the drum were removed (TECHNOS, 1981). E & E resurveyed the site after
drun removal to confirm TECHNOS' estimates. With the site cleared and
graded, the E A E survey could investioate areas inaccessible to TECHNOS.
The E !i E study identified larqer cells of buried wastes and estimated up
to 31,700 cubic yards of materials must be removed (C I. E, 1982). This
total volu-re includes the buried materials from the underoround waste
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cells, the material in the exoosed open pit on the north-central
of the site, and the surface soils from the durnino are* with dean
northeast of the wastewater treatment nl^nt.

Excavation
The cleanup activities w i l l he accomplished usino standard

construction practices. The work ray proceed considerably slower than
normal excavation because of the buried drums. The unit excavation crew
w i l l consist of one I.f5-cubic-yard backhoe, one drum araopler, one 3-
cubic-yard front-end loader, twenty 2P-cubic-yard durp trucks and one
semi-trailer trucks. Table 6-8 presents the eauipment needed to perform
the cleanup, while Table 6-9 presents the number of employees reouired.

The backhoe and graopler w i l l work as a tean to remove material *rnr>
the trench. The drums wi l l be stacked on one side, and contaminated
earth w i l l be stockpiled on the other. The front-end loader w i l l then
transfer the contaminated soils to dump trucks for transport, while the
grappler will load the drums onto a semi-trailer for removal. Pikes and
diversion ditches will be constructed daily to divert surface runoff away
from workina areas, while water and chemical wastes which collect in the
open work pits' w i l l be drummed or pumped to the wastewater treatment
plant, depending on the level of contamination.

A representative sampling of each waste cell will he performed in
advance of excavation and FPA tests performed tn determine indicator
contaminants. Excavation wi l l continue on each cell until a
predetermined acceptable level of soil contamination is reached. A
mobile chemistry laboratory outfitted with test eouipment to measure the
indicator contaminants will be used onsite for measuring levels of soil
and water contamination. Field laboratories are available from
contractors .with a range of capabilities including aas-chromatography/
mass-spectroscopy.

Each excavation crew will remove about 500 cubic yards of material
per day. This removal rate is only 25 percent of an average daily
excavation rate for a similar crew workino in clay soils (Wahon, 1981).
The reduced capacity will be the result of interference of drums,
construction of water diversion structures, and removal of excavation pit
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TABLE 6-8

CLEANUP EQUIPMENT REQUIRED FOR THE
EXCAVATE-AND-RELOCATE ALTERNATIVE

6-51

r

TYPE

Management Trai ler

Mobile Chemistry Lab

Backhoe Excavator

Backhoe Grappler

Front-end Loader, Large

Front-end Loader, Medium

Bulldozer With Sheepsfoot

Dump Truck

Pickup Truck

Water Truck

Fire Truck

Arnbul ance

Light Tractor With Disk Harrow .

Semi-Trai ler Truck

NUMBER

1

1

2

2

1

2

1

40

2

1

1

1

1

2
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TABLE 6-9

PERSONNEL ESTIMATE FOR CLEANUP DURING THE
EXCAVATE-AND-RELOCATE ALTERNATIVE

PERSONNEL_______________________NUMBER

Management
EPA On-Scene Coordinator 1
Kentucky Inspector 1
Project Engineer 1
Superintendent 1
Administrative Assistant 1

Crew Number 1
Backhoe Operator 1
Drum Grappler Operator 1
Front-end Loader Operator 1
Laborers 3

Crew Number 2
Backhoe Operator 1
Drum Grappler Operator 1
Front-end Loader Operator 1
Laborers 3

Backfill Crew
Front-end Loader Operator 1
Bulldozer Operator 1
Laborer 1

Pollution Control Crew
Field Chemist 1
Assistant Field Chemist 1
Wastewater Treatment Plant Operator 1
Technicians 2
Laborer 1
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linuids. To improve production, two crews wi l l he used to work the s i t e ,
so that l,nOO cubic yards oer dav nf material wi l l KP frapspprte*

of fs i te . ^ince the volure o^ Tiateria1 ranrpe ^rnr l^.^p to .?1.,7np cuhic

yards, the excava t i on ppriod nav last frv<~ n to 32 dsv -.-orvina d?vs .

Backfil l ing

Backfill for the excavated trenches will rome from an offsi te borrow
pit. Trucks ret urn i no from a disposal trin wi l l pick uo a load of
backf i l l for the excavated trenches at the nearby brick clay mipiria area
2 miles northeast of the site. A backf i l l excavat ion crew, therefore,
will be reoulred to supplement the A. I.. Taylor site crews, ^ne larop
front-end loader wi l l be needed at the borrow pit to load the dunn
trucks, and a bulldozer with a sheeosfoot roller wi l l be used at the s i te
to assist the front-end loaders in placement and compaction of t^e
backf i l l . Sliahtly more backf i l l wi l l be reauired than the was te
Quantity excavated, and the backfil l ino operation will be 3 days behind
the excavation operation.

Transportation
Tvo modes of transportation were considered for mnvinn the wastes

from the site to an approved landfill. The Louisville and "ashvil le
Railroad orovided unit costs to transoort t*e w*ste material from the
si te to several disposal s i tes. These costs arp substant ia l ly hioher
than truckino costs; therefore, rail transoortation was eliminatpd fro^
further consideration.

Trucks will he the only viable means of shipoino the waste from
Brooks, Kentucky, to any of the approved landfills in the reoion. Tlosed
semi-trailer trucks will haul all drumned wastes, while the bulk wastes
will be hauled in either 18-cubic-yard sinale-unit dump trucks or ?P-
cubic-yard semi-trailer dump trucks fitted with disposable liners. The
2fl-cubic-yard units will be used for evaluation purposes in this study.
The selection of the disposal landfill will be based on the landfill 's
acceptance of the waste and the disposal fee.
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After excavation and b a c k f i l l i n o is con-Dieted, site closure w i l l
consist of reirovina the treatrenf. plant, hackf i 11 inr> the ^rairMpo
ditches, recradino and revecetatino th<? site, i n s t a l l i n n mnitorinr
wells, and preparing and filino a recnr^ pMt. This nh?se w i l l continue
for about 10 construction days after nackfillinr is corplets. °erordirn
the plat w i l l take about two norths, and the monitorinn procran w i l l
continue for 30 years.

The site will be graded to minimize erosion. Terracing w i l l be used
on steep slopes to control runoff velocity, and hay-bail fences will also
be used to intercept and detain runoff. After oradinn, the site will be
harrowed and seeded using a light tractor and disk harrov/. "ydromulchina
or straw mulching w i l l be used to retain the seed until a veaetativp
cover is established.

The wastewater treatment plant w i l l he disassembled and removed
after the contamination is removed and all wastewater and runoff have
been treated. Usable equipment will be sold for salvage and the
remainder disposed of properly.. The detention laooon and collection/
diversion ditches will be backfilled with the dike materials.

f'onitorina wells will be installed between the site and l-'ilson Treek
to determine if residual contamination mav be minratinn away from the
site. Three wells will be drilled downgradient of the site and one well
upnradient. These wells will be drilled into the underlyinn shale heds,
and screens will be provided at the level of the weathered shale. The
monitorinq program will consist of Quarterly sairplina for the first year
followed by semi-annual sampling thereafter.

The final step in site closure will document the location and
activities which took place at the A. L. Taylor site. The site will be
surveyed and a record plat prepared, with a warning statement to the
effect that this was a hazardous waste site, that the wastes have been
removed, but that caution should be used when considering appropriate
land use. The plat will be filed in the public records of Pullitt
County.

Disposal Options
The options considered for ultimate disposal are incineration or

landfillina at a secure chemical landfill. In either case,
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renresentative sarnies w i l l be taken and analyzed to saHsfv
facility requirements. In the case of incineration, a tesf hurn w i l l hp
performed and the residue subjected to the FP t o x i c i t v test. *'nn-trxic
material w i l l tnen be disposed of as ordinary f i l l . Heavy .retals
concentrations w i l l be low enouoh to permit this ontion.

The only suitable incinerator identified is the LWfl, Inc., facility
in Paducah, Kentucky. The soils would he trucked 2<in miles to the LWP
site, incinerated, and returned to the A. L. Taylor site as backfill.
However, the incineration alternative has been deleted from further
consideration because of its hioh cost (see Table 6-10).

landfillinn will occur outside the State of Kentucky since no
facility is available within the State. The landfills presented in Table
6-1P are representative of available facilities. Selection of the
landfill for ultimate disposal denenris on waste »ccer>tance by the
facility, disposal fees, and haulino costs. Final landfill selection
will be made durino the remedial action desion nhase.

6.3.2 Alternative Evaluation
The excavate-and-relocate alternative will provide substantial

cleanup of the hazardous waste buried at the A. L. Tavlor site. The
reliability, imple^entabi1ity, PCRA conformance, safety, and operation
and maintenance reouirements of this alternative are discusser1 relative
to the criteria described in Section 2.

Environmental Protection
This alternative provides lono-term protection for the environment

in the Immediate vicinity of the site. A short-term increase in the
release of volatile oraanic comoounds will be created rturinn the
excavation period (about 32 days), but this release will be mitiqated hy
enoineerinn controls such as dust suppression hy water sprays. work will
be suspended durino weather conditions which prevent adeouate atmospheric
dispersion of hazardous emissions.

Surface water will receive little additional impact compared to the
minimum action alternative since the surface-water collection system *nri
treatment plant aireadv at the site will he used durino excavation.
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TABLE 6-10

ULTIMATE DISPOSAL FACILITIES FOR CONTAMINATED SOILS

HAUL DISTANCE DISPOSAL COST
LANDFILL_______________(one-way miles)________(dollar/yd3)

B.H.S., Inc. 331 48.90
Uright City, Missouri

CECOS 136 80.00
Cincinnati, Ohio

Chemical Waste Management 515 50.00
Erne lie, Alabama

U.S. Ecology 450 178.00
Sheffield,'Illinois

Adams Center Landfill 273 - dO.OO
Ft. Wayne, Indiana

Incinerator

LWD, Inc. 240 250.00
Paduka, Kentucky
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Ground water w i l l not be adversely affected hy the excavation activities.
Backfillino will follow irmedi atel v after excavation prev<=ntinc fhe
creation of larae surface impoundments, and furthermore, the h a c k f i l l
material w i l l be similar to the native clays of the site. This w i l l
result in no lono-term chanoe in the hydrolocw of the site. r'r°
excavation and removal w i l l eliminate rost of the surface contamination,
thereby protectina the human population and food chain from direct
contact with the contaminated soils. '

' I.

Reliability
On a site-specific basis, this is a reliable alternative, "emovino

the waste eliminates the reservoir for all phases of environmental
pollution. The deoree of pollution control w i l l he related to the
acceptable level of contamination allowed to remain onsite. Low levels
of some contaminants wi l l remain, hut these will be set. sufficiently low,
usina best scientific juricement to protect hunan health and welfare and
the environment. For ultimate .disposal, landfillinn is less reliable
than incineration because incineration destroys the waste while
landfillino just provides lone-term storane.

Implementability
There are no physical constraints to development of this

alternative. Excavation and transport of the material can he
accomplished usino established hazardous waste cleanup practices. The
lenal constraints on this alternative include acceptance of the waste hy
the available landfills and the consent of the receivina state's
renulatory aoency which must approve the disposal. ^imilar wastes are
presently being exported to all the states considered, and no unusual
problem is anticipated. This alternative should be the most acceptable
to the community near the A. L. Taylor site because it rehabilitates the
land and removes the hazard.

PCRA Conformance
This alternative is consistent with the disposal guidelines in °CP£

reoulations because all wastes will he removed and transported to a
RCRA-anproved facility.
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Safety
This alternative presents sô e risk for worker exocsure, fire, and

exnlosion since unknown raterials are neina excavate* an^ traooec1

may -e release^. Vonitrrino for aas rpleases w i l l continue
excavation so that worker protection can be assionerl. Workers w i l l be
provided respiratory protection as approoriate. Fire and explosion can
be controlled by proper practices and onsite fire control eauiprent.

Any soil! onsite will he controlled by the existinn surface-watPr
containment system. Traffic accidents involvina the dunp trucks and
resulting in a spill are the major risk. This risk is constantly
accepted by the nooulation in oeneral *nd will he mitioated by
standard snill response procedures.

nperation and Maintenance
This alternative has very low oneration and raintenance

reouirements, and after the initial revenetation of the renraded site the
land can be returned to beneficial uses. The only lono-term oneration
involves the 30-year ground-water monitorina proaram.

6.3.3 Preliminary Environmental Evaluation
Topography

The long-term tonooraphic irrpact of the excavate-and-relocate•/%
alternative is anticipated to be beneficial. Followino the removal of IA
acres of waste and contaminated soil, the site is to be returned to an
evenly graded area slooinc gently toward Wilson Creek. T*e steep banks
borderinn the northwestern edoe of the site will he terraced to reduce
the erosion potential. This alternative, albeit a lono-term
modification, would be expected to improve the land's suitability for use
by eliminatino many of the undesirable land surface features that
currently exist.

Soils
This alternative has the Greatest short-term impact on soils, since

it involves total displacement and replacement. Mnce replacement wil l
be with a soil of sinilar properties, there should be no lona-term
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effects. Replacement soil is to be applied in layers and compacted as
the orioinal soil is recover1, '-'inor expansion or settlement w i l l occur
after placement, and it w i l l nrohahly take uo to c vears for the soil to
assure a natural decree of coroaction. Peveaetat ion w i l l protect ti*e
soils frnrr erosion.

Pround Water
The Quality of ground water in the immediate vicinity w i l l be

greatly affected by this alternative. The design calls for collection of
contaminants as excavation oroceeds, but it -nay not be possible to
capture all contaminated ground water. Escaoino oround water may
therefore provide a means to transoort contaminants away from the site
and into the around-water system at larae. This occurrpnce is a
possibility, hut nicration of sionificant Quantities of contaminants is
not likely due to the relative impermeability of the soil and underlyina
bedrock.

The around-water flow pattern may be temporarily diverted towards
the excavation trenches durino soil removal, especially if it becomes
necessary to pump leachate or around water out of the trenches. rven
though the trenches w i l l he backfilled and compacted, the f i l l area may
act as a reservoir for ground water until the soils reach a natural
degree of compaction. In time, normal flow direction should be
established.

The flow rate through the natural clay at the site is slow (P.01 to
0.1 feet per year). Therefore, excessive Quantities of ground water
collecting during excavation should not be a problem, especially if
backfilling is continuous followino trenching. Nonetheless, some influx
of water can be expected.

Resistivity soundings indicate a fracture or set of fractures in
bedrock at about 35 feet below land surface in the west-central portion
of the site (Sounding Locations P-9, H-8, F-8 and J-P on Fioure 4-?).
This area has had 15 to 20 feet of ma.erial removed from it in the past.
The shallow fractures may be expansion fractures associated with the
unloadino, a fairly common phenomena (Hyndman, 1972; Lahee,
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Such fractures Generally are nearly horizontal and therefore are not
expected to he a pathway for contaminants to penetrate (leaner into the
earth. The inducement of t*ese fractures over such a short period nf
time may indicate that it is possible for further fracturinn to occur
with unloading rlurino excavation. This tyoe of fracturing nay result in
qreater lateral permeability of the rocks underlyino the site but should
not affect vertical permeability to the underlying saline anuifer. In
the lono run, the effect of this alternative on both soils and oround
water is one of enhancement compared to present conditions.

Surface Water
Surface water and treatment plant effluent will disrharne to Wilson

Creek rlurino the excavation phase, while the catchment 1 aonnn anri
treatment plant w i l l capture and treat all runoff during the excavation
phase. The discharge durino the excavation neriod should he similar to
the discharge from the minimum action alternative. Since the catchment
lanoon will be dredaed and filled in and the plant removed after
excavation, the discharge of small ouantities of pollutants from the
treatment plant w i l l stop.

When the treatment plant is removed and the catchment laaoon filled,
the surface runoff from the rehabilitated site w i l l discharge directly
into Wilson Creek. Until veoetation is reestablished, the runoff will
have an increase in suspended solids and turbiditv. Furthermore,
fertilization during reveoetation may tei"Dorarily increase the nutrient
load to Wilson Creek. Pest manaaement practices, such as hay-hail fences
and mulching, will be apolied during the revenetation period to reduce
pollution levels. These effects will be heaviest the first year after
construction and taper off to background levels by the end of the fifth
year.

The short-term effects of this alternative will be Increased solids
and nutrient load to the Wilson Creek watershed. The long-term effect
will be to reduce or eliminate the discharge of hazardous pollutants to
Wilson Creek.
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Terrestrial Piolonv
The major excavation and reoracMnc of the CM $ turtle1"1 area, inr. l

the surface dunging area located in the wooded frinoe of the site,
iircose a short-ter^ necative impact on ^ocal hiota. Thp renewal
the site w i l l permanently remove existinn burrowinn oraflnisms that cannot
escape for the area. Also, the site work will temporarily displace
surrounding wildlife largely because of increased noise levels. The
final plan for these areas is to backfill and reveqetate. """errestria1

communities w i l l then reestablish themselves at the site, and the
long-term impact should be beneficial. Elimination of chemical
contaminants on the site w i l l protect local terrestrial biota from
further exposure.

Reveaetation of the site under this alternative w i l l be a lono-term
positive impact on terrestrial biota in this area. The estahlishnent of
grasses over the cleared acreage w i l l supply basic enerov and food for
herbivores, and the land will once again become productive in the food
chain. As herbivores move into this area, predators of higher trophic
levels w i l l resume activity in this territory, and eventually a stable
community will be established.

Aquatic Biolooy
There w i l l be some indirect imoacts on the aouatic system in vfilson

Creek from this alternative. The excavation and recradinc may increase
siltation and turbidity in the stream. These increases could bury
benthic and other bottom-dwelling oroanisms as well as stress species
physiologically intolerant to hiah turbidity. however, mitioative
measures for runoff control during this earth-movinn have been
incorporated in this alternative, and this short-term impact should be
minimized.

Properly managed revegetation of the site should be beneficial to
the aquatic biota of Wilson Creek over the lono term. Applying the
fertilizer to the site should be planned at a time when heavy rainfall is
unlikely; otherwise, site runoff containino hinh levels of nutrients
could wash into the creek. Algal blooms would be encouraged in seonents
of the stream receiving plenty of sunshine alono with such a hi oh
nutrient loading. If the condition lasted long enouoh, the *lnae could

6-61

r



ALT 001 Q00502

eventual ly m?ke the aouatic system eutronhic and s ion i f i can t l v chance
character is t ics of W i l s o n Creek. The iroact of success fu l reveoeta l ien,
w^en conducted nrooerly, is beneficial because the establ ished fipin
rrasses w i l l oradual ly orovirie a constant level of oraanic nutrients to
the aouatic system fo l lowinn normal ra in fa l l .

The treatment plant wi l l be used durino the reredial 'vork at tnp
si te, and the impacts associated with this system as discussed in Sect ion
6.1.3 are applicable to this alternative. Once the si te is reoraried and
reveoetated, the treatment system wi l l be dismantled and removed. The
aquatic environment wi l l then be enhanced by the absence of strean

pollutants. Aquatic communities will stabil ize to the unstressed
environment, and the lono-term impact wi l l be s iani f icant ly benef ic ia l .

Threatened and Endangered Species
The excavate-and-relocate al ternat ive wil l result in a beneficial,

long-term impact on threatened and endannered species whose ranae
includes the project area. The bald eaqle and arctic pereorine falcon
are primarily visitors to the area and therefore would not he
sianificantly affected by this project. The Indiana bat is known to
reside in summer alona Knob Creek in northwestern Bullitt County. The
reach of the strean where the colony was identified has a rocky substrate
and a relatively well-developed riparian zone. Aoricultural development
was nearby on each side of the stream (Kessler, 1981). The Taylor site
project area includes similar habitats but this alternative does not
reciuire further human encroachment into these areas. Also, the
environmental enhancement resulting from removal of the hazardous waste
will eliminate the threat of food chain uptake hy biota, including the
protected species.

Socioeconomlcs and Land use
The excavate-and-relocate alternative will Impose both short-term

and long-term socioeconomic impacts. This alternative will not reouire
permanent establishment of a work force and therefore would not directly
influence population rrowth. Local businesses may see a slioht increase
in revenues during thp excavat ion activity, hut this effect would t-e of
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short duration, l-'hile the site is beina excavated, nearby residents are
likely to be affected by the noise of the heavy construction eouiprpnt
and tne increased traffic alono uni^oroved Letts 3oad and the Rational
Turnpike. To ritioate this impact, an site activity should be carried
out during reasonable dayliqht hours. These short-term socioer.onomic
imoacts would not be considered significant.

The major impact of this alternative is the lono-term pollution
abatement and elimination of a serious health risk. Pestoration of the
property to a clean expanse of land would allow local residents to
relinauish any fear of hazardous waste exposure. Pemoval of all the
wastes will also afford a greater potential for area land values to
increase, thereby improvinr the local economic status.

The future land use options for the property suhsenuent to this
alternative w i l l include forested land, aaricultural land (nonedible
crops), recreational area and eventually residential land. The land use
improvements available to the site are likely to beneficially affect
adjacent properties. Since incomina residents would more readily accept
purchasinq land in the vicinity of the site, a slight boost in local
population density may result. The lono-terrr i^oacts on socioeconomic
conditions and land uses as a result of this alternative are therefore
favorable.

6.3.4 Cost Analysis
The cost analysis of this alternative is broken into three elements:

construction cost, operation and maintenance costs, and life cycle costs.
The construction costs are the near-term costs associated with excavatinq
and relocating the wastes. The operation and maintenance costs represent
onnoing costs over 30 years of the project, while the life cycle cost
presents all,costs for the project brought back to the present worth for
comparison with other alternatives.

Construction Costs
Construction costs include excavating the wastes, transporting them

to an approved disposal facility, and closino the site. Table P-ll
presents the anticipated ranqe of costs in 19P1 dollars for this
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TABLE 6-11

CONSTRUCTION COST ESTIMATE FOR EXCAVATE-
AND-RELOCATE ALTERNATIVE

ITEM

COST, THOUSAND DOLLARS

LOWER UPPER

Agency Management

Project Management

Pre-Excavation Sampling and Permitting

Mobilization

Excavation

Backfilling and Topsoil

Pollution Control

Closure

Utilities

SUB -TOTAL

Undefined details (10X)

Contingencies

SUB-TOTAL

Transport and Disposal

TOTAL

5

15

29

17

85

80

68

29

1

329

33

33

395

1.000

1,395

12

32

29

17

204

179

151

32

1

657

66

66

789

3,300

4,089
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alternative. The major cause for the laroe ranoe of costs is the larre
ranoe in possible waste amounts to he ranaopd. Agency nanaoefent costs
are estimated base salaries plus frinae benefits (30 oercent), while all
other labor is provided by the cleanup contractor and includes frinne
benefits (30 percent) and overhead and profit (2^ percent).
Pre-excavation sampling costs include case sampling and analysis needed
to thorouohly characterize the buried waste for disposal and selection
indicator compounds used in determining when to stop excavatina.
Excavation costs include labor, eouipment rental, and materials. Labor
and eouipment and rental rates are typical of the Louisville area in 1981
(McMahon, 1981). Eouipment rental rates include fuel, oil and
maintenance.

The material costs assumed are for huildinn temporary structures and
personnel decontanination facilities, "ackfillinq costs are on the same
basis as excavation but include *2 oer cubic yard for the horrov;
material. The pollution control cost includes the field chemistry
laboratory for analysis of soil and water samples and the operatina costs
of the wastewater treatment plant durina the excavation phase.
Mobilization is the contractor's cost for startino and closino the ioh
includinp steam • cleanino of the assembled eouiprent (no teardown is
anticipated). Utilities include teleohone, trucked-in t-ater, *nd
electricity, while closure costs include removino the treatment plant,
rearadinq the site, mulching, seedinq, drillino four monitorinq wells,
and preparinq a record plat.

Continqencies are limited to only 10 percent because a wide ranoe of
cost has been established. If a sinqle cost approach directed at
estimating the average cost was used, a contingency of plus or minus 50
percent would be appropriate. Undefined details cover items that are too
small to have their own line item but cumulatively have a significant
cost.

Transport and disposal costs were developed hy considerino several
landfills as disposal sites. These landfills nave disposal fees that
range from 540 to S178 per cubic yard and one-way haul distances that
ranae from 136 to 515 miles (Table fi-10). Trucking costs also ranoe from
£2.^5 to 53.05 per loaded mile. These factors, coupled with ranoe in
waste volume, lead to the ranae of costs presented in Table fi-11.
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Operation and Maintenance Costs
onerat.ion and r^aintp.nancp c o s t s ere iin'teH in t*

to Grounds raintenanr.P and prvironrpptal ^oni *-pp inn. For t^e f i rs t

ve'rs, tip s i tp wi l l he ra ip ta i rpd to TPvp"t prosi^

revecet at ion . ^f^er t^at no ^aiptenancp is n 1 annpH < rnp

returnpr^ to heneficial USP, hut no credit in t>p cos t of t^e
wil l be oiven. The rronitorino wp l l s wi l l hp samolpd four tirps t>p

year and sei"i -annual ly thpreafter. The ooeration and n?intppance cos ts
are stirmarized in Tahle fi-12.

Life Cycle Cost
The total life cycle cost cf tMs al ternat ive wi l l rancp frnr

Sl,c?n,Prn to <A,32?, COP in lOP] dol lars. L i fe rvr lp cos ts arp

calculated over the 3n-year oroject l ife in accordance wi th or°p cln?urp
Guidelines. Construction costs are in l^l do l lars and thpreforp are

unchanged. Operation and maintenance costs are corriled for the 3n-ypar
period and the present worth calculated. Si te rehabil i tation wil l last
for 5 years, while monitorinn well samplinn wil l last for 30 years .
Present worth is determined usino a cost escalat ion rate of 10 oercent
and an eouivalent cost of ronev of I? nercent.
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TABLE 6-12

FIRST-YEAR OPERATION AND MAINTENANCE COST ESTIMATE FOR
EXCAVATE-AND-RELOCATE ALTERNATIVE

COST, THOUSANP DOLLARS

ITEM LOWER UPPER

Monitorinq Well Samplinql

Reveqetation?

Erosion Control^

TOTAL

16

3

1

20

24

5

2

31

1. Quarterly sampling first year and annual sampling thereafter.
2. In fifth year 100 saplina trees will be planted in addition to

mowing and reseeding.
3. Importing soil to fill erosion features.
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SEC-ION 3

RESPONSE T0 CCM*ENTS

c^'s^s to conre^ts ~a^e by the
Acency ( E D A ] : and <ent . .c<y UeDa

Resources and Env i ronmenta l P ro tec t ion .

8.1 EPA Conrents

The fo l lowing are responses to co<Tents made by Shane '-n t c . ^ cock , "-
Project Off icer, Emergency ana Remedial Response Sranch, Site Scree"-'^

and Engineer ing Sec t i on .

•'age 1-8 Comrent: Is L o u i s v - ' l e the co r -ec t l oca t i on for S ~ ; : n ' : -
l ine 11 Lancf i 11?

Response: Chance L O J ; S <i • le, K e n t j c < y to 3 - o o < s , •-".:• .

Dage 1-10 Comment: Who is the source of Tatle 1-1.

Response: T E C H N O S , Inc. is f .e source of tn i s t a t ' e .

3 age 1-12 Connent: Make the f c l ' o>v ing *cr- c h a n c e

Response: Delete "are known an ' ^a l c a rc incgens" and ' - ? e " t
"have been determined to cause Carce " : i laborato'-y a ^ - ~ a ' s '

Did f:sn samo'es taken fro1" W i ' s c n Cree< t o r t 2 ~ "
P C S ' s ?

Response: Fisn and crayf ish t i ssue samples were ta<en f - -o~
W i l s o n Creek and they conta ined low l eve l s of ? C 3 ' s .
Reference: Memo from Jim Scarbrough, Chief Res idua l s
Management Branch, ERA Region IV, May 2, 1979.

- a c e 6-5 Comment: Is tw ice annual monitoring of the treatment plant
sufficient to determine breakthrough of contaminants on the
Carbon Treatment process? Should a recharging schedule be
developed?

Response: Semi-annual monitoring should be sufficient after
a breakthrough study has been completed.
Insert the fol lowing sentence between the second and third
sentences of the f i rst paragraph under Runoff Col lect ion and
Treatment Faci l i ty: "An activated carbon recharging schedule
for the treatment plant will be developed based on influent
and effluent quality and pumping volumes."
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Page 6-34 Comment: Explain why hauling of fs i te is more cost-ef fect ive
than treat ing leachate onsi te.

Response: The fol lowing is an application of the reasoning
presented in the second paragraph beginning "During the
conceptua l engineering . . ."

The quantity of leachate generated by the site was estimated.
Cost estimates were prepared for two scenarios; (1) treating
the estimated volume onsite using the exist ing treatment
plant and (2) containerizing the waste liquids and
incinerating them at an approved facility. The second
approach was much less expensive and was therefore judged to
be more cost-effect ive. Furthermore, the second approach
reduces the likelihood of impacts to the environment
resulting from treatment plant malfunction.

Page 6-37 Concern has been expressed that the language of the third
paragraph may be constructed to mean the site would become an
active facil i ty and receive new wastes. The facil i ty wil l
not receive any new wastes and should be considered inact ive .
Insert the word " inact ive" in line 12 as a modifier to
hazardous waste facility. Revise line 15 to read; "to the
continuation of the site as an inactive hazardous waste
facil i ty."

Page 6-49 Insert "upon" between "dependent" and "distances" in the
f i f th line of the first paragraph.

Page 6-50 Comment: Drums which have been buried for 4 years will not
be in good enough shape to be stacked on a truck. The drum's
contents will have to be combined and shipped in bulk. This
also wil l reduce handling and analytical costs.

Response: Insert the following at the end of the third
sentence of the third paragraph. If the recovered drums are
too deteriorated to be transported directly a batching
operation will be initiated. The contents of the drums will
be mixed and disposed of in bulk, while the drums will be
disposed of separately.

Response to comments made by W. Bowman Crum of the Region IV EIS
Branch in a memo to Shane Hitchcock on April 13, 1982.

1. Comment: The development of a No-Federal-Action alternative
should be a. part of this feasibility study. This alternative
appears to be viable at this time since agreement with the
State of Kentucky to use Superfund for remedial action has
not been worked out and is not assured. The No-Federal-Action
alternative should address State responsibilities and likely
State action in the absence of Federal funds. Should
Superfund be used, the development of this alternative wi l l
be helpful in preparation of the environmental assessment.
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Response: The minimum action alternative develooed in
Section 6.1 of the Feasibility Study report is eauivalent to
a No-Federal-Action alternative reauested above.

2. Comment: Difficulties exist in assessing the potential
environmental risks presented by the A. L. Taylor sit9.
Areas of uncertainty that remain because of the absence of
information include:

a.) A lack of air quality data from which to assess public
health impacts.

b.) The groundwater contribution to surface water is not
known.

c.) The extent of the groundwater resources is not fully
understood.

d.) Groundwater movement through the weathered shale has no:
been determined.

e.) Existing surface water quality is unknown.

Response:

a.) The lack of site specific air quality data is of concern
regarding assessment of impacts for the minimum action
alternative. However, alternatives which include
covering or waste removal, should improve the long ter-

. air quality. These mitigative acts w i l l be consleted
for groundwater and surface water protection regardless
of air quality. Therefore, air quality data is not of
vital concern regarding alternative selection or design.

b.) As a result of the Remedial Action Site Investigations
performed and published in an April 1982 draft report by
Ecology & Environment, Inc., a strong connection between
surface water and groundwater is not suspected. Shallow
groundwater above the shale bedrock occurs mostly as
soil moisture. Soil permeability is 10"7 centimeters
per second or less and no underground drainage flow
pattern was detected in the weather shale. The
weathered shale occurs 15 feet below the surface between
the clay soils and the shale bedrock. The weathered
shale is not known to outcrop anywhere along Wilson
Creek.

c.) The soil moisture is not a usable water resource. The
shale bedrock yields water at rates insufficient for
domestic use and the deep groundwater from the limestone
aquifer is reported as being saline. Of these facts
only the salinity of the deep aauifer has not been
confirmed by either the site neighbors unused water well
or borings. Considering the 150 foot thickness of the
combined New Albany and New Providence Shales the deep
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aquifer does not appear to be threatened. ERA has
authorized d r i l l i n g a deep test well near the site to
confirm the integrity of the shale and the deep
groundwater quality. Data to be available in December
1982.

d.) Rapid migration through the weathered shale is not
suspected because of the low levels of contamination
detected in the monitoring well drilled into the
weathered shale during the Remedial Action Site
Investigation. Also see (b) above.

e.) Surface water quality in Wilson Creek remains an
unknown. Sampling of the creek was deleted from the
1981/82 Remedial Action Site Investigation by Region IV,
EPA.

3. Comment: More evidence should be provided to support
conclusion #5 that some additional data is not justified on
the basis of cost and time. How would the obtaining of this
data possibly affect the selection of one alternative over
another? Could obtaining this data possibly result in an
alternative which is less costly and thus results in overall
savings? It is clear that additional information on the
transmissivity of the weathered shale layer is needed before
a determination can be made on the need for a slurry wall in
the onsite containment alternative. Most of the report seems
to support the need for this wall, however, there is no
documentation of the need. We agree with the recommendation
for the three additional facts to be documented before a
decision on the slurry wall can be made.

Response: Conclusion number five refers to the alternative
selection process and not completion of conceptual design.
Furthermore additional data on air quality, surface water
quality and groundwater hydrology would not effect the
selection decision because both remedial action alternatives
intercept all release mechanisms. Therefore, the decision is
primarily on cost. The slurry wall is a safety measure and
allows evaluation of site security on the basis of a
homogenious barrier compared to the vagueness of the
disturbed geology of the site.

4. Comment: The need to meet RCRA standards is unclear. RCRA
standards are mentioned several times, however, it is not
clear if there are requirements that must be met or if these
standards are only referred to as guidelines.

Response: RCRA regulations do not apply to Superfund sites.
The standards were used for comparison as a datum for
acceptable performance.

5. Comment: Control of release pathways is an objective of this
study. It would seem that the understanding of release
pathways could be improved with the additional information
mentioned above.



ALT 001
000524

Response: True. The additional information, however, would
not change decisions on the alternative selection. This
information might reduce construction costs of the preferred
alternative.

6. Comment: There appears to be several questions concerning
implementabi1ity which need clarification. Restrictions
placed on remedial action alternatives by the owners of the
site need explanation. Also, a better indication of the
wishes of the public would be helpful.

Response: Institutional difficulties are the responsibility
of the implementing agency. The Role of the Feasibility
Study is only to point out these difficulties. None of the
difficulties identified in the Feasibility Study would stop
remedial action from taking place, only slow the process. A
public meeting was held on August 11, 1982 in Frankfort,
Kentucky to solicit public input. The public was mostly
interested in whether all the wastes would be removed, how
much it would cost and what government agency would pay for
long term maintenance.

8.2 Kentucky Comments
The following are responses to comments made by Barry Burrus, Chief

Uncontrolled Site Sections, Division of Waste Management, Kentucky
Department of Natural Resources 'and Environmental Protection in his
letter of May 12, 1982. A copy of the complete letter is included at the
end of this section.

1. Comment: None of the three alternatives discussed in the
report addresses the problem of the leachate plume coming
from the disposal pit which was documented in the Technos
report of June 1981 (page 18). Any alternative solution
should address this known problem.

Response: Review of page 18 and the associated report
figures of the TECHNOS, Inc. Report of June 1981 does not
clearly define a plume separate from the possible geological
differences across the site. Therefore, at the time of
report preparation this site feature was not considered
significant. Furthermore the area in question is covered by
the proposed clay cap.
The Remedial Action Site Investigation, A. L. Taylor Site
completed after the Feasibility Study, 1n April 1982, placed
four monitoring wells in the area east of this "plume":
K-16, L-14, L-12 and L-ll. Of these well holes L-14 and an
upgradient Hole H-12 are the most likely to penetrate the
"TECHNOS" plume. A groundwater sample from hole L-14
contained toluene (3600 ug/1), ethyl benzene (1500 ug/1) and
1,2-transdichloroethylene (1200 ug/1) and five other organic
compounds at concentrations less than 130 ug/1 each. Hole
H-12 was dry. A soil sample taken from the bottom of Hole
H-12 contained five heavy metals (above background levels),
cyanide, toluene (190 ug/kg) and ethylbenzene (80 ug/kg).
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Although both holes show contamination the fact that H-12 is
dry ana L-14 is wet indicates "the plume" is not an across
site groundwater or leachate feature. The concentrations in
L-14 are relatively low (total organics less than 7 ppm)
which leads to the conclusion that L-14 is near the limits of
contamination. The Clay Cap in the recommended remedial
alternative would extend past the location of L-14.

2. Comment: The question of the extent of fracturing in the
shale bedrock needs to be resolved.
Response: The feasibility study was completed before the
Remedial Action Site Investigation, therefore, the question
of fractures in the shale bedrock under the site was left
open. The Remedial Investigation concludes that vertical
migration through the Shale bedrock to the underlying
limestone aquifer was unlikely. This conclusion is Based on
literature, resistivity sounding, and professional judgement.
The slow migration rate in the soils and weathered shale,
indicated by low levels of pollution in Remedial
Investigation monitoring well, eliminates concern over
migration in the weathered shale zone.
Comment: As discussed with you, Jim, and Al Cherry when you
were here, I recommend that a fourth remedial alternative be
developed and priced. This alternative would be some
combination of alternatives 2 and 3 as given in the report;
i.e., there would be. some off-site removal of buried
hazardous wastes, but some amount of contamination would be
left and contained on-site. Based upon our discussions, it
appears that this fourth remedial alternative would fit the
following guidelines:
a. .Cost less than $1,000,000;
b. Include "excavation and removal" in the major disposal

pits;
c. 0 & M would be primarily revegetation and monitoring.

There would not be a leachate collection system.
Response: A modified removal alternative was developed in
response to this comment. The modified removal alternative
was presented to Kentucky personnel on 2 June 1982. A copy
of the presentation material Is attached in Appendix C. The
modified removal alternative was recommended by Kentucky
personnel for Implementation. Should EPA concur with
Kentucky's selection the details of the alternative will be
developed and analyzed during the conceptual design.
Sufficient Information will Be developed to substantiate cost
effectiveness and environmental protection.

Page 1-3 Comment: Figure 1-2 shows the large disposal area as being
larger than the TECHNOS report Indicates.
Response: Magnetometry performed by E & E after the surface
drums were removed indicates the area of burled metal as
shown in Figure 1-2. Ref: Remedial Action Site
Investigation. A. L. Taylor Site. Draft Report ecology &
Environment, Inc., April 1982 (performed under TDD
F4-8109-05).
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Page 1-3 Comment: Revise treatment plant process description to
reflect current operational practice.
Response: The description reflects the treatment system as
installed. Modification to the system resulting from
operational practices will be covered on page 1-8.

Page 1-7 First paragraph: Insert Celanese Corporation to the list of
companies which removed drums from the site. The number of
drums removed by all six generators was actually 4,011
drums.
"and drums partially filled with solids" was taken from the
official on-scene coordinator's site log.

Page 1-8 Comment: Include the history of startup and operational
difficulties of the runoff treatment plant.
Response: The reconstructed runoff treatment plant was
completed In December 1982 and startup operation undertaken.
An evaluation of the difficulties associated with startup and
operation of the wastewater treatment plant are beyond the
scope of this report.

Page 1-9 Correct 500 square feet to read 5000 square feet.
Line 21

Page 1-9 Comment: How was 31,000 yd^ calculated?
Line 18

Response: 31.000 cubic yards was calculated using 66,000
square feet or waste, 20 feet deep and assuming reasonable
side slopes to the burial trenches.

Page 1-12 Comment: This is ridiculous. There has been sufficient time
Line 1 to get the results.

Response: Analytical services are provided by EPA Contract
Lab over which Ecology and Environment has no control.
Geophysical data and chemical analysis of soil samples are
published in the Remedial Action Site Investigation. A. L.
Taylor Site, Draft Report. Ecology & Environment, Inc.,
April 1982.

Line 5 & Comment: What Is the source of these chemicals?
Line 27

Response: Chemicals listed in first sentence of second
paragraph are from Reference (EPA, 1982). Reference (EPA,
I979a) should be (EPA, 1980b).

Line 23 Comment: Should we address this as either being okay now or
requiring Remedial Action and what are the references for
this paragraph.
Response: In regard to comments about the third paragraph
beginning "Surface water pollution", facts in this paragraph
are supported by various reports and file entrees. Most of
the data 1s historical that is prior to the 1980 emergency
action. Water quality investigation of Wilson Creek was
deleted from the Remedial Action Site Investigation as a cost
control measure by EPA, Region IV. Siven the lack of current
data 1t 1s Improper to speculate on the current condition of
Wilson Creek.
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Page 1-12 Comment: What is a relic farm pond?
Response: The valley which forms the headwaters for Wilson
Creek has been dammed in the past. This area was filled in
with vegetation and silt. The dam has been breached and the
pond now slowly drains acting like a spring. Other E & E
investigators believe this now constitutes a spring or is the
location of a natural spring ponded by man.

Page 1-13 Comment: Table 1-2 does not include groundwater analyses.
Response: Some of the samples taken by EPA in 1979 were from
holes dug in the site." This list of chemicals was developed
as representative of the shallow ground water.

Page 1-14 Comment: The first paragraph is more conjecture. What does
the geologic studies show?
Response: This paragraph is intended to enable the reader to
understand the concerns at the site and not necessary to
state facts which are presented in Chapter 4.

Page 1-14 Comment: Concerning the summary paragraph, the focus should
be on the Concentrated Areas of contamination which we know
about because or ittHNUb data and visual observation. These
areas are:

1. Burial Trenches
2. Dump Pit
3. Leachate Plume Moving East From Dump Pit

Response: Concur
Pace 2-1 Comment: What is this about?
Line 7

Response: The second paragraph discloses that the study
purpose, objectives, and criteria were revised as the study
proceeded to suit at available data.

Page 2-2 Insert the following sentence at the beginning of Section 2.2
Remedial Action Objectives. "To achieve the purpose of the
remedial action, site specific objectives must be set to
mitigate the site hazards."

Page 2-3 Insert "and leachate" at the end of the first bulletin.
Line 2
Line 3 Comment: What does this mean?

Response: The National Contingency Plan reauires that
natural resources damaged or potentially damaaed by a site
must be worth more than the cost of remedial action at that
site to justify cleanup.

Page 2-4 Connent: Why 1s a qualitative assessment Instead of a
quantitative assessment used in the third paragraph?
Response: No air quality data exists. Current ground water
data was not available until after the feasibility study was
completed. Furthermore the toxilogical effects of various
compounds singlely or in combinations on humans and anumals
is not available in the literature. Finally the detailed

8-8



A L T O O t 000528

information needed on chemical concentrations and their
spatial distribution is not available to make estimates of
these compounds dispersion characteristics.

Page 3-4 Comment: Where did this come from?
Line 7

Response: The information below was developed by Ecology and
Environment as a result of the Remedial Action Site
Investigation.
The first paragraph of Section 3.4.1 Aauifer description is
modified to read as follows: "Ground water at the site
occurs in two different systems: a shallow unconfined
residual soil moisture system and a deeper confined
consolidated rock aquifer. The shallow system varies in
thickness from approximately 3 to 25 feet with the depth of
soil. Water levels from hand-augered wells in this shallow
system range from 2.4 to 6.4 feet below land surface. Based
on topography, shallow bedrock, and water levels in wells,
the direction of ground water flow in the shallow system is
from the hills southeasterly toward the valley of Wilson
Creek. The rate of ground water movement is slow, 0.01 to
0.1 feet per year". Where appropriate, substitute shallow
groundwater system for shallow aquifer in the remainder of
Section 3.4.

Page 3-6 Comment: What happened to samples taken by Ecology &
Environment in January 1982?
Response: The analytical results for these samples were not
available until after this report was completed.

Page 3-18 Comment: Do we need air quality data and why was monitoring
not 'performed?
Response: See the Response to Bowman Crums comment on the
same matter. Monitoring was not performed because it was
deleted from the Remedial Action Site Investigation by the
Region IV Site Screening and Engineering Section.

Page 4-1 The following general comments were made about Section 4.
Each comment is followed by an appropriate response.
Comment: There 1s also a layer of cinders at various points
around the site, especially in the arena area, at a depth of
1.5 to 2.5 feet. This layer contains water and serves as a
sort of conduit for groundwater migration.
Response: Well logs from borings completed by Ecology and
-Environment, Inc., in December 1981 and January 1932 did not
Identify any cinders. The cinder deposits are believed to be
discontinuous and confined to the arena area. The arena area
1s generally upgradient from the major magnetic anomalies and
the known ereas of concentrated wastes. Therefore, the
cinder layer 1s not of concern as a pollution conduit.
Furthermore, this cinder layer Is not known to outcrop any
place on the site and thus contribute to surface water
pollution. The proposed clay cap would cover most of the
area of concern preventing migration to or from the cinder
layer.

8-9
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Comment: No mention is made of the leachate outbreaks
visible around the site.
Response: The leachate outbreaks are the result of rainfall
onto the site and are not caused by an organized groundwater
flow or direct discharge of liquid wastes. Leachate flowing
from the toe of dike around the remaining open pit on the
north side of site is generated by storm water collecting in
that pit and seeping through the dike. Other outbreaks are
associated with the release of soil moisture in sloped
terrain after periods of rainfall. These streams are not
believed to be the result of an organized aroundwater system
such as a water table aquifer. Where this'soil moisture has
come in contact with contaminated soil and concentrated
buried waste, 1t may act as a migration pathway. Waste burial
trenches may have become saturated with moisture and
contribute to these seeps.
Such seeps are currently intercepted by the runoff collection
and treatment syc*am. Treatment currently mitigates their
impact on the si. ice waters. In the future, when a proposed
landfill cap has een constructed, rainfall percolation and
infiltration into the contaminated zones will be prevented,
thereby eliminating the seeps. The direct contact hazard
will also be eliminated by the placement of the clay cap.

Page 4-1 Delete the last sentence of paragraph 4. The E & E study in
draft form became available in April of 1980.

Page 4-13 Limited chemical data on ground and surface water quality is
presented in the draft report Remedial Action Site
Investigation, A. L. Taylor Site. Ecology & Environment,
Inc., April 1982.

Page 6-2 Comment: Concerning native soils used for cover material.
Barry Burrus believes that the site soils used to cover and
final grade the site were contaminated. Telephone
conversation with Jim Aton 19 August 1982.
Response: No comment

Page 6-5 Comment: The treatment plant is not acceptable since the
present system is not functioning.
Response: Ecology and Environment, Inc. believes that the
treatment plant can be made to function with proper
modification and a period of operational shakedown performed
by personnel experienced in wastewater treatment plant
operations.
Comment concerning paying for replacement treatment plant
facilities.
Resoonse: The costs presented assume the plant will not be
replaced.

Page 6-21 Comment: The review disaorees with the statement "No
additional socloeconomic impact will result from leaving the
hazardous waste at the site."

8-10
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Response: Kentucky personnel believe that the people w i l l
perceive an adverse impact if the minimum action alternative
is implement because they have been told that the site w i l l
be cleaned up by the news media. The author recoanizes this
is a legitimate opinion but believes the cost of land, future
land use' and community infastructures need wi l l not be
significantly different from the base line situation. The
minimum action alternative is essentially a continuation of
the status quo.

Page 6-22 Comment: The same comment is made about the second
paragraph, beginning "In summary, . . .", as above.
Response: See response to page 6-21.

Page 6-23 Line 17 & 18: 15-foot-deep small-diameter well should be
20-foot-deep.

Page 6-27 Comment: Was excavating the open pit and the surface dumping
area included in this alternative?
Response: Provisions for excavating the Open Pit and the
Surface Dumping Area shown in Figure 1-2 and relocating this
waste under the proposed clay cap was unintentionally deleted
from this alternative description. Cost of relocating this
waste was included in the cost estimate.

Page 6-26 Comment: Was the sand filter included in the salvage value?
Line 22

Response: The value of the sand filter was not included in
salvage value of the wastewater treatment plant because this
filter belongs to 0. H. Materials.

Page 6-30 Comment: What is the permeability coefficient of the
Line 1 weathered shale?

Response: The permeability of the weathered shale has not
been determined.

Page 6-34 Comment: How was leachate volume calculated?
Line 17

Response: Leachate volume is based on an engineering
estimate of the permeability of the clay slurry wall at
10"° cm per second and a conservative level of
groundwater standing outside the slurry wall.

Page 6-44 Comment: What is the source of backfill clay?
and

Page 6-53 Response: The brick company clay mine near the site was
picked for cost estimating purposes. Other likely sources
within a 2 mile radius of the site exist, such as Kentucky
Soilite. The exact location of the borrow pit will be
determined during the Remedial Design Task.

Page 6-D5 Comment: Bottom of the page. Concern has been expressed
that pit excavation may result in a large shock load to the
treatment plant and result in pollution bypasses.
Response: It is reasonable to expect that cleanup
contractors will use best management practices. As discussed
on page 6-50, third paragraph, concentrated liquid wastes
from the pits will be drummed and only diluted wastes will

8-11
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be pumped to the treatment pi-ant. Furthermore, the operation
of the treatment plant during excavation w i l l be under the
supervision of the chief field chemist and frequently
monitored for performance using the onsite chemistry
laboratory.

Page 6-57 Comment: Is this sentence correct?
Line 1

Response: Revise the first sentence to read: "Ground Wate"
beyond the boundries of the site w i l l not be adversely
affected by the excavation activities."

Page 6-60 Comment: Is this sentence correct?
Line 10

Response: First sentence to Surface Water should be modified
to read as follows: Surface water and treatment plant
effluent will discharge to Wilson Creek. During the
excavation phase, the catchment lagoon and treatment plant
will capture and treat all runoff. __

Page 6-65 Comment: What was used?

Response: Trucking costs are based on calls to local --
contractor registered in the State-of Kentucky.

8-12
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Pl 'RPOSF, OBJECTIVE A':C f.ITE^

The orininal draft of Section "> as submitted to FDfl for review esrlipr is
provided here for reference.

r
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CHAPTER 2 - PURPOSE, OBJECTIVES AND CRITERIA

The A. L. Taylor site presents the engineer with a broad problem involving
a variety of contaminants and a number of pathways for the contaminants to
affect the public health and welfare and the environment. The development of
statement of purpose, site specific remedial response objectives and alternative
evaluation criteria are an important step in the problem solving process.

2.1 STATEMENT OF PURPOSE

The purpose of the remedial response is the protection of the public health
and welfare, and the environment from release of contaminants located within the
A. L. Taylor site. The protection provided by the remedial action is to be the
most cost effective means based on EPA's Best Scientific Judgement considering
extent of the hazard, existing Federal and Kentucky environmental quality
standards and criteria, and available technologies. This purpose is consistent
with Section 104 of the Comprehensive Environmental Response, Compensation and
Liability Act of 1980 (CERCLA or "Superfund Act") and the proposed National
Contingency Plan. The following is a quote from Section 104 which defines
appropriate remedial actions:

The President shall select appropriate remedial actions
determined to be necessary to carry out this section
which are to the extent practicable in accordance with
the national contingency, plan and which provide for that
cost-effective response which provides a balance between
the need for protection of public health and welfare and
the environment at the facility under consideration, and
the availability of amounts from the Fund established
under title II of this Act to respond to other sites
which present or may present a threat to public health or
welfare or the environment, talcing into consideration the
need for immediate action.

2.2 REMEDIAL ACTION OBJECTIVES

To achieve the purpose of the remedial action, site specific objectives
must be set to control the problem. A brief statement of the problem as
discussed in Chapter One is the environmental release of over 114 chemicals
identified in environmental samples associated vith the site, by way of the air,
the surface water, the ground water and the soil. The remedial action must
therefore attenuate the environmental release of these contaminants by the
application, of appropriate technologies. Furthermore, the technology selected
must be the most cost-effective.

The objectives must be broad in nature because of the complexity of the
problem. The degree o* hazard associated with each hazardous chemical release
varies with the chemical type, the medium of release, and the sensitivity of the
human or environmental receptors. Receptor sensitivity is ideally the factor
defining the appropriate level of clean-up. Only a limited body of knowledge is
available on the sensitivity of these receptors to the chemicals of concern.
Therefore, established Federal and Kentucky standards will be used as guideline
for defining the acceptable level of clean-up. Where such standards have not
been developed best scientific judgement will be used.

A-2
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Considering the above, the following are the remedial action objectives for
cleaning up the A. L. Taylor site:

o The air quality will be protected by the control of emissions of
particulate matter, volatile organic compounds, and toxic gases.

o The surface water of Wilson Creek will be protected from leachate and
runoff.

o Ground water which is used for domestic, agriculture or industrial water
supply or contributes to the surface water will be protected from
contamination.

o The casual site visitor will be protected from direct contact with
contaminated soils.

o The commitment of natural resources at the A. L. Taylor site will be the
most cost-effective commitment of those resources.

2.3 EVALUATION CRITERIA

The criteria developed to meet the above objectives must provide: (1)
protection of the environment and the public health and welfare, and (2)
qualitative and quantitative comparison between alternatives. Environmental
standards have not been developed for all the chemicals and release pathways
occuring at the A. L. Taylor site. • Because engineering solutions for abatement
of hazardous contaminant releases are still undergoing development, abatement
efficiencies for various techniques are difficult to predict. Furthermore, only
limited site characterization information is available which limits the
confidence level in comparing cost-effectiveness of alternatives.

Recognizing these shortcomings, the following criteria will be applied
appropriately. Existing EPA and Kentucky environmental standards and criteria
will be used as guidelines Co establish acceptable ambient contamination levels
for those contaminants with standards. Contaminants without standards will be
assumed to be adequately controlled when those contaminants with standards are
controlled. Alternative design solutions will be compared with the engineering
design criteria developed under RCRA for permitting new hazardous waste
landfills. When quantitative comparisons cannot be made because of insufficient
environmental data or lack of established criteria, the alternatives will be
ranked in their relative acceptability using best scientific judgement.

2.3.1 Environmental Criteria

The Environmental criteria must consider the four pathways that might
transport contaminants to the off-site environment; air, surface water, ground
water, and soils. Certain elements of the site environment presently may not
attain established standards. In those cases best scientific judgement will be
used to determine the risk of additional contaminant release. The following
environmental criteria will be used as guidelines in evaluating the level of
performance of the remedial action alternatives;

o Ambient air quality - - Federal and Kentucky ambient air quality
standards given in Table 2-1.
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o Surface water quality - - Kentucky and Federal stream standards given in
Table 2-2 or applicable water quality standards (human health standard)
for priority pollutants given in Table 2-3.

o Ground water quality - - surface water standards given above or
drinking water standards given in Table 2-4.

o Soils - - no contact with the casual site visitor.

o Natural Resource cotrmitment - - the perpetual conmitment of a natural
resource to contamination will be more cost-effective than cleaning up
that resource.

2.3.2 Comparative Criteria

Comparative criteria can be divided into two categories, (1) qualitative or
(2) quantitative. Reliability, implementability, engineering design,
environmental concerns and safety requirements will be compared on a qualitative
basis. Operation and maintenance effort and costs will be compared on a
quantitative basis.

Reliability is the extent to which a system, device, or technology will
perform a desired function correctly for a number of repeated trials or for an
extended period of time. Without test data measuring performance against an
established standard, reliability of each alternative is a scientific judgement.
The alternatives will be ranked as to their relative reliability without
attempting to establish the quantitative reliability of each alternative.

Implementability is the physical, mental, financial and legal power to
carry out the alternative. Because of the varied nature of the possible
remedial alternatives, the alternatives will be ranked based on their ease of
implementation. Consideration will be given to public opinion, regulatory
procedures, duration, scheduling natural constraints (such as weather), and
technical feasibility. The most easily implemented alternative will be
preferred.

Engineering design is the criterion where each alternative design will be
compared to new landfill design permitted under RCRA. The alternative which has
environmental prottction performance similar or superior to a RCRA permitted
landfill will be given preference.

Environmental concerns will be identified for each alternative in the
environmental assessment process. Concerns generated for each alternative will
be ranked a* to. relative importance. The alternative with the leaat adverse
environmental impact will receive preference.

Safety requirements of each alternative will be developed to mitigate
corresponding risks. The level of on-site and off-site operations, and the
degree of hazard presented by the material being handled will determine the
safety requirements. Where necessary, risk assessments will be made on each
operation. The safety requirements and relative risk of each alternative will
be compared and the alternatives ranked. Preference will be given to the
alternative having the lowest relative risk and safety requirements.
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Operation and maintenance efforts for both the long-terra and short-ter:n
will be developed for each alternative. Manpower and equipment reouirements
will be identified for the 30-year pro.iect period. Maintenance effort will be
based on parts replacement, corrosion control and safety requirements.
Operation personnel, utility costs, and major system reolacement requirements
for each alternative will be developed. When comparing alternatives, those with
the least long term commitment of capital, manpower and equipment will be
preferred.

Life cycle cost will be developed for each alternative. The life cycle of
the facility will be 30 years as required by the Solid Waste Act closure policy.
Twelve percent annual interest will be assumed to estimate the cost of financing
each alternative. Labor, material, and utility costs will be assumed to
escalate ten percent per year. The cost of all alternatives will be compared
and the alternatives will be ranked, with preference given to the least
expensive remedial response alternative.
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TABLE 2-1
NATIONAL PRIMARY AND SECONDARY AMBIENT AIR QUALITY STANDARDS

Pollutant

Carbon monoxide

Hydrocarbons
(nonmethane)

Nitrogen dioxide

Photochemical
oxidantsc

Particulate
matter

Sulfur dioxide

Lead

Ozone

Type of
standard

Primary and
secondary

Primary and
secondary

Primary and
secondary

Primary and
secondary

Primary

Secondary

PSDe
increment

Primary

Secondary

Primary

Primary and
Secondary

Averaging
time

1 hr
8 hr

3 hr
(6 to 9
a.m. )

1 yr

1 hr

24 hr
24 hr

24 hr
24 hr

24 hr
24 hr

24 hr
1 yr

3 hr

90 day

1 hr

Frequency
parameter

Annual maximum3
Annual maximum

Annual maximum

Ar i t hme tic me an

Annual maximum

Annual maximum
Annual geometric
mean

Annual maximum
Annual geometric
mean

Annual overage
Dai ly maximum

Annual maximum
Arithmetic mean

Annual maximum

Concentrat
ug/m^

40,000
10,000

160b

100

160

260

75

150

60d

19
37

365
80

1,300

1.5

235

ion
ppm

35
9

0.24b

0.05

0.08

_

—

-

0.14
0.03

0.5

0.12

• Not to be exceeded more than once per year
0 As a guide in devising implementation plana for achieving oxidant standards
c Expressed as ozone by the Federal Reference Method
d As a guide to be used in assessing implementation plans for achieving the

annual maximum 24-hour standard.
e Prevention of s ignif icant deterioration permitted increments

r
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TABLE 2-2
APPLICABLE KENTUCKY STREAM WATER QUALITY STANDARDS

FOR WARM WATER AQUATIC HABITAT

Water Quality Characteristic
or Pollutant Criteria

Aesthetic Qualities

Alkalinity

PH

Flow

Temperature

Dissolved Oxygen

Total dissolved solids

Surface waters shall not be aesthetically or
otherwise degraded by substances that:
(1) Settle to fora objectionable deposits;

(2) Float as debris, scum, oil, or other
matter to form a nuisance;

(3) Produce objectionable color, odor, taste
or turbidity:

(4) Injure, b« toxic to or produce adverse
physiological or behavioral responses in
humans, fish, shellfish, and aquatic
life;

(5) Produce undesirable aquatic life or
result in the dominance of nuisance
species;

20 mg/1 or more as CaC03 natural alkalinity
as CaC03 shall not be reduced by more than
twenty-five (25) percent. Where natural
alkalinity is below twenty (20) mg/1 CaC03
no reduction below the natural level is
allowed. Alkalinity shall not be reduced to
a degree which may adversely affect the
aquatic community.

Between 6 and 9 and no fluctuations of more
than 1 unit within any 24 hour period.

Flow shall not be altered to a degree which
will adversely affect the aquatic community.

Not applicable

5 mg/1 daily average but not less than 4 mg/1
instantaneously.

Total dissolved solids shall not be changed
to the extent that the indigenous aquatic
comnunity is adversely affected.
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TABLE 2-2
APPLICABLE KENTUCKY STREAM WATER OUALITY STANDARDS

FOR WARM WATER AQUATIC HABITAT

Water Quality Characteristic
or Pollutant Criteria

Total suspended solids

Ammonia

Toxics

Arsenic 1
Beryllium*

Cadmium*

Chlorine, to ta l , residual
Chromium*
Cyanide, Free
Hydrogen Sulfide (undissociated)
Iron1
Mercury1
Phthalate Esters
Phenol

Total suspended solids shall not be changed
to the extent that the indigenous aquatic
community is adversely affected. The
addition of settleable solids that aiay
adversely alter the stream bottom is
prohibited.

0.05 mg/1 or less after instream mixing.

(1) The allowable instream concentrations of
toxic materials which are noncumulative
and nonpersistent shall not exceed 0.1
of the ninety-six (96) hour median
lethal concentration (LCsg) of a
representative indigenous aquatic
organism.

(2) The allowable instream concentration of
toxic substances, including pesticides,
shall not exceed 0.01 of the ninety-six
(96) hour median lethal concentration
(LC50) of a representative
indigenous aquatic organism.

50 ug/1 or less
11 ug/1 soft water2 or less

1100 ug/1 hard water2 or less
4.0 ug/1 soft water2 or less
12.0 ug/1 hard water2 or less
10 ug/1 or less
100 ug/1 or less
5 ug/1 or less
2 ug/1 or less
1.0 mg/1^ or less
0.05 ug/1 or less
3 ug/1 or less
5 ug/1 or less

1 Metal criteria, for purposes of this regulation, are total metals to be
measured in an unfiltered sample.

2 Soft water has an equivalent concentration of calcium carbonate (CaCC^) of
0 to 75 mg/1, and hard water has an equivalent concentration of calcium
carbonate (CaCĈ ) of over 75 mg/1.

3 For low flow streams, the daily average total iron concentration is limited to
3.5 mg/1 when it is established that there will be no damage to aquatic life.

r
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TABLE 2-3

HUMAN HEALTH STANDARDS FOR INJESTION OF WATER
AND AQUATIC ORGANISMS CONTAMINATED WITH SELECTED

PRIORITY POLLUTANTS3

SUBSTANCE

Ancimony
Beryllium
Cadmium
Chromium
Copper
Lead
Nickel
Silver
Thallium
Zinc

PCB-1242
PCB-1248
PCB-1254
PCB-1260

1 ,2-Benzanthracene
Fluoranthene
Pyrene
Naphthalene
Fluorene
Anthracene
Acenaphthene
Bis (2-Ethylhexyl) Phthalate
Butyl Benzyl Phthalate
Di-N-Octyl Phthalate
Di-N-Butyl Phthalate
Dimethyl Phthalate
Diethyl Phthalate
Pent achloro phenol
Phenol
3 , 3" -Dichlorobenzidine
Hexachlorobenzene
1 ,2 ,4-Trichlorobenzene
Benzene
Ethyl Benzene
I soph or one
Toluene
Vinyl Chloride "
Methylene Chloride
Trans-1 ,2-Dichloroethylene
Trichloroethylene
Tetrachloroethylene
1 ,1 ,1-Trichloroethane

HUMAN HEALTH
STANDARD

146 ug/L
0
10 ug/L

170 mg/L
Not Available
50 ug/L
13.4 ug/L
50 ug/L
13 ug/L

Not Available

0
0
0
0

0
42 ug/L
0
0
0
0
0
15 mg/L

Not Available
Not Available
Not Available
313 mg/L
350 mg/L

1.01 mg/L
3.5 mg/L
0
0

Not Available
0
0
5.2 m?/L

14.3 mg/L
0
0

Not Available
0
0

18.4 mg/L

a Only priority pollutants detected at quantifiable limits in the environmental
samples taken at the A. L. Taylor site are listed.

r
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TABLE 2-4
NATIONAL SAFE DRINKING WATER STANDARDS

CONTAMINANT MAXIMUM LEVEL ( m e / 1 )

Primary Standards

Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Mercury
Nitrate (as N)
Selenium
Silver
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP Silver
Radium
Gross Alpha
Gross Beta
Turbidity
Col iform Bacteria

Secondary Standards

Chloride
Color
Copper
Corrosivity
Foaming agents
Hydrogen sulfide
Iron
Manganese
Odor
pH
Sulfate
Total Disolved -Solids
Zinc

0.05
1.0
0.01
0.05
1.4-2.4
0.05
0.002

10
0.01
0.05
0.0002
0.004
0.1
0.005
0.1
0.01
5 pCi/1

15 pCi/1
4 m i l l i r e m / y r
I/TO
1/100 ml

250 mg/1
15 color units
1 mg/1
Noncorrosive
0.5 mg/1
0.05 mg/1
0.3 mg/1
0.05 mg/1
3 Threshold Odor Numbe
6.5 - 8.5

250 mg/1
500 mg/1

5 mg/1
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TABLE B-l

MAMMALS WHICH OCCUR IN THE NORTHCENTRAL KENTUCKY
REGION ACCORDING TO BURT AND GROSSENHEIDER (1976)

SCIENTIFIC NAME COMMON NAME

Didelphis marsupial is
Sorex fumeus
S. longirostris
Cryptotis parva
B1arina~b"revicaudo
Scalopus aquaticus
Myotis keeni
M. lucifugus
M. sodalis
M. subulatus
Lasionycteris noctlvaqans
Pipistrellus subflavus
Lasiurus boreal is
EptesicUs fuscus
Lasiurus clnereus
Nycticeius humeral is
PlecotusTownsendi
P. rafin'esquel •
Procyon lotor '
Mustela frenata
M. vlson
Lutra canadensis
Sylyllagus floridanus
Spilogale putorlus
Mephitis mephitis
Canis Tatrans
Vulpes fulva
Urocyon cinereoargenteus
Marmot a' mpnax
Tiamlas stnatus

carolinensis

Glaucomys volans
Castor canadensis
Relthrodontomys hum111s
Peromyscus levopus
P. manlculatus
P. gossyplnuT"
P. nuttaii
Neotoma floridan a
Oryzomys palustris
Synaptomys cooperiSyni
MlcrIcrotus pennsylvanicus
M. ochrogaster

Opossum
Smokey shrew
Southeastern shrew
Least shrew
Shorttail shrew
Eastern mole
Keen's myotis
Little brown myotis
Indiana myotis
Small-footed myotis
Silver-haired bat
Eastern pipestrel
Red bat
Big brown bat
Hoary bat
Evening bat
Western big-eared bat
Eastern big-eared bat
Racoon
Longtail weasal
Mink
River otter
Eastern cottontai1
Spotted skunk
Striped skunk
Coyote
Red fox
Gray fox
Woodchuck
Eastern chipmunk
Eastern gray squirrel
Eastern fox squirrel
Southern flying squirrel
Beaver
Eastern harvest mouse
White-footed mouse
Deer mouse
Cotton mouse
Golden mouse
Eastern woodrat
Rice rat
Southern bog lemming
Meadow vole
Prairie vole

r
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TABLE B-l (continued)

MAMMALS WHICH OCCUR IN THE NORTHCENTRAL KENTUCKY
REGION ACCORDING TO BURT AND GROSSENHEIDER (1976)

SCIENTIFIC NAME_____________________________COMMON NAME

Pltymys pinetorutn Pine vole
Ondatra zlbethicT Muskrat
Zapus h'udsonius Meadow jumping mouse
Rattus norvegiTus Norway rat
M u s m u s c u l u s H o u s e mouse
Odocoileus virginianus White-tail deer
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TABLE B-2

REPTILES AND AMPHIBIANS OCCURRING IN THE NORTHCENTRAL
KENTUCKY REGION ACCORDING TO THE AUDUBON SOCIETY (1979)

SCIENTIFIC NAME COMMON NAME

Chelydra serpentina
Sternotherus odoratus
Chrysemys picta
C. scnpFa
Graptemys geographic a
Terrapene Carolina
Trionyx""muticus
T. spiniferus
Sceloporus undulatus
cnemldopForus sexlineatus
Eumeces fasciatus
E. laticeps
Scincella lateral is
CarphpphTs amoenus
Cemophora coccineo
ClonppnTs' kirtlandi
Coluber constrictor
Diadophis punctatus
Elaphe'qu'ttata
E. o b s p l e t a •
Heterodon platychinus
LampropeTtis calligaster
L. getulTi?
L. triangulum
Nerodia erythrogaster
Natrix sipedon
Upheodrys aestivus
0. verntTis
Pipuophis melanoleucus
Regina septumvlttata
Storeria dekayi
S. occVpltotnaculata
Tantilla cprpmata
Thanmopn'is sauritus
T. sirtaTTs
Virginia valelae
Agkistrodpn contortrlx
Crotalus horridus
SistrurlTs catenatus
CryptpSranchus alleganiensis
Notophthalmas virldens
Necturus tnaculosus
Ambystoma jeffersonianum
A. inaculatum

Snapping turtle
Stinkpot
tainted turtle
rond slider
Map turtle
Box turtle
Smooth softshell
Spiny softshell
Fence lizard
Racerunner
Five-lined skink
Broad-headed skink
Ground skink
Worm snake
Scarlet snake
Kirtland's snake
Racer
Ringneck snake
Corn snake
Rat snake
Hognose snake
Prairie kingsnake
King snake
Milk snake
Plain-bellied water snake
Northern water snake
Rough green snake
Smooth green snake
Pine gopher snake
Queen snake
Brown snake
Red-bellied snake
Crowned snake
Eastern ribbon snake
Garter snake
Smooth earth snake
Copperhead
Timber rattlesnake
Massasauga
Hellbender
Eastern newt
Mudpuppy
Jefferson salamander
Spotted salamander
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TABLE B-? (continued)

REPTILES AND AMPHIBIANS OCCURRING IN THE NORTHCENTRAL
KENTUCKY REGION ACCORPING TO THE AUDUBON SOCIETY (1979)

SCIENTIFIC NAME COMMON NAME

A. opacum
A. texanum
A. tigrinu'm
Desmognathus fuscus
Eurycea bislineata
E. longicauda
E. lucifu&TilHemidactylium scutatum
Plethodon dorsal is
P. glutinosus
P. richmondi
Pseudptriton montanus
P. ruber
Scaphiopus holbrooki
Rana b1a'i'f'1
R. catesbeiana
R. cl ami tans
R.
R.
R.
R.

palustris
pipiens
sphenocephala
sylvatlca

Bufo amencanus
B. Woodhousei
Acris'crepitans
Hyla chrysosceTis
H. versicolor
H. crucifer
Pseudacris branchyphona
P. trlserlata

Marbled salamander
Small-mouthed salamander
Tiger salamander
Dusky salamander
Two-lined salamander
Long-tailed salamander
Cave salamander
Four-toed salamander
Zig-zag salamander
Slimy salamander
Ravine salamander
Mud salamander
Red salamander
Eastern spadefoot froa
Plains leopard frog
Bullfrog
Green froq
Pickeral frog
Northern leopard froa
Southern leopard frog
Wood frog
American toad
Woodhouse's toad
Northern cricket frog
Cope's Gray Treefrog
Common Gray Treefrog
Spring peeper
Mountain chorus frog
Chorus frog



TABLE B-3

SCIENTIFIC NAME

Gavia immer

G. stellata

Podiceps grlsegena

LIST OF BIRDS WHICH HAVE BEEN
KENTUCKY REGION ACCORDING TO

COMMON NAME

Conmon loon

Red-throated loon

Red-necked grebe

REPORTED IN THE NORTH CENTRAL
MONROE ( UPDATED THROUGH 1976)

RELATIVE ABUNDANCE

common only In fall

uncommon

very rare

OCCURRENCE

transient &
winter visitant

spring visitant

fall, winter &

O
o
O
en
£*.̂

P. auritus

P. nigricollis

Horned grebe

Eared grebe

common during migration
(not winter)

Aechroophorus occidental Is Western grebe

Podilymbus podiceps Pied-billed grebe

Ardea herodias

Butorides virescens

Florida caerulea

Bubulcus Ibis

Great blue heron

Green heron

Little blue heron

Cattle egret

rare

very rare

common in migration
(not sunnier & winter)

common in migration
(rare winter & summer)

common summer
accidental winter

uncommon/rare

very rare

winter visitant

transient and
winter visitant

winter and
spring visitant

winter visitant

resident

transient &
visitant

summer resident
winter visitant

visitant

spring visitant



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UP DAT EH THROUGH 1976)

en

SCIENTIFIC NAME

Casmerodius albus

Egretta thula

Nycticorax nycMcorax

N. violocea

Ixobrychus exllls

Botanurus lentiginosus

C. columblanus

Phalacrocorax auritus

Branta canadensis

Anser albifrons

Chen caerulescens

Anas platyrhynchos

A. rubrjpes

COMMON NAME

Great egret

Snowy egret

Black-crowned night heron

Yellow-crowned night heron

Least bittern

American bittern

Whistling swan

Double creasted cormorant

Canada goose

White-fronted goose

Snow goose

Mallard

Black duck

RELATIVE ABUNDANCE

uncommon

rare

uncommon

uncommon

uncommon/rare

uncommon/rare

rare

rare to casual

common

very rare

rare

common

common winter

00

OCCURRENCE

visitant

spring and .fa) 1
visitant

summer resident

summer resident

transient

transient

transient and
winter visitant

visitant

resident

spring and fall
visitant

transient and
visitant

resident

winter resident
rare summer summer v is i tant



A. clypeata

Anix sponsa

Aythya americana

A. collaris

A. valisineria

A. marila

TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

A.

A.

A.

A.

A.

A.

strepera

acuta

crecca

discors

penelope

americana

COMMON NAME

Gadwall

Pintail

Green-winged teal

Blue-winged teal

European wigeon

American wigeon

RELATIVE ABUNDANCE

common spring
rare otherwise

uncommon/rare

uncommon/rare

common in migration

uncommon

common spring

OCCURRENCE

winter resident
spring transient

transient and
visitant

transient and
winter visitant

transient and
summer resident

spring v is i tant

transient and

Northern shoveler

Wood duck

Redhead

Ring-necked duck

Canvasback

Greater scaup

rare otherwise

common spring
rare otherwise

cornnon except in winter

unconmon

common

fairly cornnon

uncomnon/rare

winter resident

transient and
winter visitant

resident

winter resident

transient and
winter resident

winter resident

winter resident

O
O

CO



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

A. afflnis

Bucephala clangula

B. albeola

Clangula hvernal is

Melanltta deglandl

M. nigra

Oxyura Jamalcensis

Lophodytes cucullatus

Mergus merganser

M. serrator

Cathartes aura

Coragyps atratus

Ictinia misisippiensis

COMMON NAME RELATIVE ABUNDANCE

Lesser scaup

Common goldeneye

Bufflehead

Oldsquaw

WhUe-winqed scoter

Black scoter

Ruddy duck

Hooded merganser

Common nerganser

Red-breasted merganser

Turkey vulture

Black vulture

Mississippi kite

OCCURRENCE

common in winter

uncommon

uncommon

rare

rare

rare

uncommon/rare

common spring
rare otherwise

uncommon/rare

common in migration

common in migration and summer

uncommon/rare

very rare

winter resident
summer visitant

winter resident

winter resident

winter visitant

winter visitant

winter visitant

transient and
visitant

resident

winter resident

transient & rare
winter resident

resident

resident

spring and
summer v is i tant

O O
o -*
O
01
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TABLE B-3 (continued)

LIST OF BIROS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

O
o
O
en
en

SCIENTIFIC NAME

Acclplter gentllls

A. strlatus

A. cooper ii

Ruteo jamalcensls

B. lineatus

B. platypterus

B. 1 agopus

Aqulla chrysaetos

Haliaeetus leucocephalus

Circus cyanus

Pandion haliaetus

COMMON NAME

Goshawk

Sharp-shinned hawk

Cooper's hawk

Red-tailed hawk

Red -shouldered hawk

Broad-winqed hawk

Rough- legged hawk

Golden eagle

Bald eagle

Marsh hawk

Osprey

RELATIVE ABUNDANCE

rare

uncommon /rare

uncommon/rare

comnon winter
uncommon summer

uncommon/rare

common in migration
uncommon summer

uncommon/rare

uncommon

rare

uncommon/rare

uncommon

OCCURRENCE

winter visitant

visitant

resident

resident

resident

transient and
summer resident

winter visitant

winter visitant

transient and
winter visitant

transient and
visitant

transient and
winter visitant

Falco peregrinus Peregrine falcon very rare visitant



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

F. columbarlus

F. sparverius

Banasa umbel lus

Collnus vlrglnionus

Alectorls chukar

Meleagrls qallopavo

G. canadensis

Rallus elegans

R. llmicola

Porzana Carolina

COMMON NAME

Merlin

American kestrel

Ruffed qrouse

Bobwhite quail

Chukar

Turkey

Sandhill, crane

King rail

Virginia rail i

Sora

RELATIVE ABUNDANCE

rare

comnon

rare

common

very rare

rare

rare

very rare

rare/casual

uncommon/casual

o —
o
o
Ul

=r Ul
ro

OCCURRENCE

transient and
winter visitant

resident

resident

resident

resident

resident

transient and
winter visitant

transient and
summer resident

transient and
winter visitant

transient and

Gallinula chloropus

Fulica americana

Common gallinule

American eoot ;i

rare

common in migration
rare otherwise

summer visitant

transient

transient and
visitant



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

o —ooen

SCIENTIFIC NAME COMMON NAME RELATIVE ABUNDANCE OCCURRENCE

Charadrius setnlpalmatus Semlpalmated plover

C. melodus

C. vociferus

Pluvlalls dominie a

P. squatarola

Arenaria Interpres

Philohela minor

Gal linage gallinago

Bartrami a longicauda

Actltls macularla

THnga solitaria

T. melanoleuca

T. flavipes

Piping plover

Kllldeer

American golden plover

Black-bellied plover

Ruddy turnstone

American woodcock

Common snipe

Upland sandpiper

Spotted sandpiper

Solitary sandpiper

Greater yellowlegs

Lesser yellowlegs

common in fall

rare

common summer
uncommon otherwise

uncqmnon/rare

uncommon /rare

uncommon/rare

uncommon /rare

common in migration,
rare otherwise

uncommon/rare

common in migration
rare otherwise

common

uncommon to fairly common

conmon

transient and
summer visitant

fall transient

resident

transient

transient

transient

resident

transient and
winter resident

transient and
summer visitant

transient and
summer resident

transient

transient

transient



TABLE 8-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Catoptropliorus
semlpalmatus

Calldrls canutus

C. melanotos

C. fuscicollis

C. bairdii

C. minutilla

C. alplna

C. pusilla

C. mauri

C. alba

COMMON NAME

Wlllet

Red knot

Pectoral sandpiper

Uhite-rumped sandpiper

Baird's sandpiper

Least sandpiper

Dunlin

Semipalmated sandpiper

Western sandpiper

Sanderling

RELATIVE ABUNDANCE

rare/casual

rare

common in migration
uncommon otherwise

rare/casual

unconmon/rare

common in migration
rare otherwise

uncommon/rare/c asual

common spring
uncommon otherwise

uncommon/common fall,
casual summere

uncommon /rare

Oo
O01u\
£fc

OCCURRENCE

transient

fall transient

transient and
visitant

transient

fall transient

transient and
winter visitant

transient and
winter visitant

transient

fall transient
summer visitant

fall transient

Linonodromus griseus Short-billed dowitcher uncommon/comnon fall,
rare otherwise

transient

L. scolopaceus Long-billed dowitcher uncommon fall transient



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

MJicropalama h 1 man t opus

Tryngltes subruflcollis

Recurvirostra americana

Phalacropus fultcarlus

Steganopus tricolor

Lobipes lobatus

Larus hyperboreus

L. argentatus

L. delawarensis

L. atricllla

L. pipixcan

COMMON NAME

Stilt sandpiper

Buff -breasted sandpiper

American avocet

Red phalarope

Wilson's phalarope

Northern phalarope

Glaucous gull

Herring gull

Ring-billed gull

Laughing gull

Franklin's gull

RELATIVE ABUNDANCE

uncommon /rare

uncommon /rare

rare

very rare

rare

rare

rare

coitmon winter,
casual sunnier

common winter,
rare otherwise

very rare

rare/casual

OCCURRENCE

transient

fall transient

fall visitant

fall transient
winter visitant

transient

fall transient

winter visitant

winter resident
sunnier visitant

winter resident
summer visitant

spring visitant

transient and

L. Philadelphia

Rissa tridactyla

Bonaparte's gull

Black-legged kittlwake

c asual/uncommon/rare

uncommon

winter visitant

transient and
winter visitant

casual winter
visitant

O
o
O
en
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en



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Sterna forsterl

S. hlrundo

S. albifrons

COMMON NAME

Forster's tern

Common tern

Least tern

RELATIVE ABUNDANCE

uncommon/rare

uncommon/rare

uncoimton/r are/casual

OCCURRENCE

transient

transient and
sunnier visitant

fall transient

Hydroprogne caspia

Chlidonias niger

Columba livia

Zenaida macroura

Coccyzus americanus

C. erythropthalmus

Tyto alba

Otus asio

Bubo vlrginianus

Nyctea scandiaca

Strix varia

Caspian tern

Black tern

Rock dove

Mourning dove

Yellow-billed cuckoo

Black-billed cuckoo

Barn owl

Screech owl

Great horned owl

Snowy owl

Barred owl

unconmon/rare/c asual

rare to common

common

common

common

uncommon

rare

common to uncommon

common to uncommon

very rare

fairly common

summer resident

transient and
summer visitant

transient

resident

resident

summer resident

transient

resident

resident

resident

winter visitant

resident

Ulcn



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME COMMON NAME RELATIVE ABUNDANCE

A. flammeus

Caprimulgus vociferus

Chordeiles minor

Chaetura pelagic a

Archilochus colubris

Megaceryle alcyon

Colaptes auratus

Dryocopus pileatus

Centrus carolinus

Helanerpes erythrocephalus

Sphyrapicus various

Dendrocopus villosus

D. pubescens

Tyrannus tyrannus

Mylarchus crinitus

Short-eared owl

Whip-or-will

Comnon nighthawk

Chimney swift

Ruby-throated hummingbird

Belted kingfisher

Comnon flicker

Plicated woodpecker

Red-bellied woodpecker

Red-headed woodpecker

Yellow-bellied sapsucker

Hairy woodpecker

Downy woodpecker

Eastern kingbird

Great crested flycatcher

uncommon

farily comnon

fairly comnon

common

farily comnon

uncommon to fairly common

common

ucommon to fairly common

common

rare winter, comnon to
uncommon summer

fairly common in migration,
uncommon otherwise

uncommon to fairly common

common

common

common

OCCURRENCE

winter visitant

summer resident

summer resident

summer resident

summer resident

resident

resident

resident

resident

resident

transient and
winter resident

resident

resident

sunnier resident

summer resident

O
O
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TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Sayornis phoebe

Empidomax flaviventris

E. virescens

E. traillii

E. minimus

Contopus virens

Nuttallornis boreal is

Eremophila alpestris

Iridoprocne bicolor

Riparia riparia

Stelgidopteryx ruficollis

Hirundo rustica

COMMON NAME

Eastern phoebe

Yellow-bellied flycatcher

Acadian flycatcher

Willow flycatcher

Least flycatcher

Eastern wood pewee

Olive-sided flycatcher

Horned lark

Tree swallow

Bank swallow

Rough-winged swallow

Barn swallow

RELATIVE ABUNDANCE

fairly common, summer,
rare otherwise

uncommon/rare

fairly common

uncommon

common

common

rare

fairly common

uncommon

common in migration,
rare otherwise

fairly common

common

OCCURRENCE

resident

transient

summer resident

summer resident

transient

summer resident

transient

resident

transient and
visitant

transient and
-̂~~ summer resident

summer resident

summer resident

Petrochelidon pyrrhonoto Cliff swallow

Purple martin

rare

comnon in sumner only

transient and
summer visitant

summer resident



TABLE B-3 (continued)

LIST OF BIROS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Cyanocitta crlstata

Parus carolInensls

Sltta carolInensls

S. canadensls

Certhia famlllarls

Troglodytes aedon

T. troglodytes

Thryothorus bewlckH

T. ludovlclanus

Telmatodytes palustrls

Clstothorus platensls

Mirous polyglottus

Dumetella carolinensis

COHHON NAME RELATIVE ABUNDANCE

Blue jay i'

Tufted titmouse

Uhlte-breasted nuthatch

Red-breasted nuthatch

Brown creeper

House wren

Winter wren

Bewick's wren

Carolina wren

Long-billed marsh wren

Short-billed marsh wren

Mockingbird

Gray catbird

common

common

fairly common

rare to fairly conrnon

fairly common

common summer,
casual winter

uncommon to farily coirmon

uncommon/rare

common

rare to casual

uncommon/rare

common

common summer
rare winter

OCCURRENCE

resident

resident

resident

winter resident

winter resident

summer resident
winter visitant

winter resident

resident

resident

transient and
winter visi tant

resident

resident

summer resident
winter v is i tant

O
G!
<J1
1C

Toxostoma rufum Brown thrasher common summer, uncomnon winter resident



TABLE B-3 (continued)

LIST OF BIROS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Turdus mlgratorius

Hyloclchla mustellna

Catharus guttatus

C. ustulatus

C. minimus

C. fuscescens

COMMON NAME

Anerican robin

Wood thrush

Hermit thrush

Swainson's thrush

Gray-cheeked thrush

Reery

RELATIVE ABUNDANCE

common

common

fairly common in migration,
rare otherwise

common

fairly common

uncommon to fairly common

OCCURRENCE

resident

summer resident

transient and
winter visitant

transient

transient

transient

Sialis sialis

Polloptlla caerulea

Regulus satrapa

R. calendula

Anthus splnoletta

Bombycilia cedrorum

Lanius ladovicianus

Eastern bluebird

Blue-gray gnatcatcher

Golden-crowned kinglet

Ruby-crowned kinglet

Water pipit

Cedar, waxwing

Loggerhead shrike

in spring

fairly common

fairly common

common to uncommon

common in migration,
rare otherwise

rare

common in migration,
uncommon otherwise

uncommon

resident

summer resident

transient and
winter resident

transient and
winter resident

transient and
winter resident

resident

resident

Oo01
CD
O



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

Sturnus vulgaris

Vereo grlseus

V. bellii

V. flavifrons

V. solltarius

V. ollvaceus

V. philadelphicus

V. gilves

Hniotilta varla

Protomotaria citrea

Helmitheros vermivorus

Vermivora pinus

V. chrysoptera

V. peregrina

COMMON NAME RELATIVE ABUNDANCE

Starling

White-eyed vereo

Bell's vlreo

Yellow-throated vlreo

Solitary vireo

Red-eyed vireo

Philadelphia vireo

Warbling vlreo

Black-and-White warbler

Swainson's warbler

Worm-eating warbler

Blue-winged warbler

Golden-winged warbler

Tennessee warbler

abundant

fairly conmon

very rare

fairly conmon

uncommon to casual

comnon

uncommon/rare

uncommon to conmon

conmon in migration,
uncommon otherwise

uncommon

uncommon/rare

conmon springs,
uncommon otherwise

uncommon/rare

comnon

OCCURRENCE

resident

summer resident

transient

summer resident

transient and
summer visitant

summer resident

transient

sunnier resident

transient and
summer resident

summer resident

transient and
summer resident

transient and
summer resident

transient

transient

Oo
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TABLE R-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

V. celata

V. ruflcapilla

Parula americana

Dendroica petechia

D. magnolia

D. tigrina

D. coronata

D. virens

D. cerulea

D. fuse d

D. dominie a

COMMON NAME

Orange-crowned warbler

Nashville warbler

Northern parula

Yellow warbler

Magnolia warbler

Black-throated blue warbler

Yellow-rumped warbler

Black-throated green
warbler

Cerulean warbler

Blackburnlan warbler

Yellow-throated warbler

RELATIVE ABUNDANCE

rare

common spring,
uncommon otherwise

uncommon to rare

common in migration,
uncommon otherwise

common

rare

common in migration,
uncommon otherewise

common

uncommon

common to uncommon
spring and fall

common to uncommon

O
O

———————————————— 0
CM

OCCURRENCE £?r-w
transient

transient

transient and
summer visitant

transient and
summer resident

transient

transient

transient and
winter resident

transient

summer resident

transient

summer resident

D. pensylvanica Chestnut-sided warbler fairly comnon transient



TABLE B-3 (continued)

LIST OF BIROS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME

D. castanea

D. striata

COMMON NAME

Bay-breasted warbler

Blackpole warbler

RELATIVE ABUNDANCE

comnon in fall
uncommon otherwise

fairly common spring

OCCURRENCE

transient

transient

0
o
01
CD
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D. pinus

0. discolor

D. palmarum

Seiurus aurocapillus

S. noveboracensis
/'

S. motacilla

Oporornis formosus

0. agilis

0. Philadelphia

Geothlypis trichas

Pine warbler

Prairie warbler

Palm warbler

Ovenbird

Northern waterthrush

Louisiana waterthrush

Kentucky warbler

Connecticut warbler

Mourning warbler

Common yellow throat

casual fall

fairly comnon

common to uncomnon

common in migration,
rare otherwise

uncommon to comnon

fairly common spring,
rare otherwise

uncommon

fairly common

rare

uncommon/rare

common summer
casual winter

transient and
summer resident

summer resident

transient and
winter visitant

summer resident
winter visitant

transient

summer resident

summer resident

transient

transient

suinner resident
winter visitant



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAML

Icteria virens

Wilsonia dtrlna

U. pusllla

U. canadensis

Setophaga ruticilla

Passer domes tic us

Dolichonyx oryzivorus

Sturnella magna

S. neglecta

Xanthocephalus
xanthocephalus

Agelaius phoeniceus

Icterus spur 1 us

COHMON NAME

Yellow-breasted chat

Hooded warbler

Wilson's warbler

Canada warbler

American redstart

House sparrow

Bob link

Eastern meadowlark

Western meadowlark

Yellow-headed blackbird

Red-winged blackbird

Orchard oriole

RELATIVE ABUNDANCE

uncoimton to fairly common

fairly common spring
uncommon otherwise

uncommon/rare

common fall, uncommon otherwise

common in migration,
rare otherwise

abundant

fairly common spring,
uncommon otherwise

common

very rare

very rare

common

fairly common spring

OCCURRENCE

summer resident

transient and
summer resident

transient and
winter visitant

transient

transient and
summer visitant

resident

transient and
summer resident

resident

spring and
winter visitant

spring and fall
visitant

resident

summer resident

o
o
o
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TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL'
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME COMMON NAME RELATIVE ABUNDANCE

I. galbula

Euphagus carollnus

E. cyanocephalus

Qulscalus gulscalus

Molothrus ater

Pirange ollvacea

P. ludovlclana

P. rubra

Cardinal Is cardlnalls

Pheuctlcus ludovlcJanus

Guiraca caerulea

Passerina cyanea

Northern oriole

Rusty blackbird

Brewer's blackbird

Common grackle

Brown-headed cowbird

Scarlet tanager

Western tanager

Summer tanager

Cardinal

Rose-breasted grosbeak

Blue grosbeak i

Indigo bunting

common in migration,
casual/unconmon otherwise

uncommon to common

rare to casual

abundant

common

uncommon to fairly common

casual

common

common

common

very rare

casual to common

OCCURRENCE

summer resident
winter visitant

transient and
winter resident

transient and
winter visitant

resident

resident

transient and
summer resident

spring visitant

summer resident

resident

transient

summer resident

summer resident
winter visitant

O
O
O
oi
CD



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
KENTUCKY REGION ACCORDING TO MONROE (UPDATED THROUGH 1976)

SCIENTIFIC NAME CONMON NAME RELATIVE ABUNDANCE

Spisa americana

Hesperiphona vespertina

Carpodacus purpureus

Ac an this flammea

Spinus pinus

S. tristis

Loyia leucoptera

Pipilo erthrophthalmus

Passerculus sandwichensis

Dickcissel

Evening grossbeak

Purple finch

common redpale

Pine siskin

American goldfinch

White-winged crossbill

Rufus-sided towhee

Savannah sparrow

Ammodramus savannarum Grasshopper sparrow

A. hens 1owl 1

Pooecetes gramineus

Chondestes grammacus

Hen low's sparrow

Vesper sparrow

Lark sparrow

rare to fairly common

rare to fairly common

uncommon to fairly conmon

very rare

rarq to fairly common

common

rare

common

common in mi orat ion,
uncommon otherwise

uncommon to
common summer

uncommon/rare

uncommon to common in
migration

very rare

OCCURRENCE

summer resident

winter resident

winter resident

winter visitant

winter resident

resident

winter visitant

resident

resident

summer resident
winter visitant

summer resident

transient and
winter visitant

summer resident

O
O
O
CJ1enen



TABLE B-3 (continued)

LIST OF BIRDS WHICH HAVE BEEN REPORTED IN THE NORTH CENTRAL
M

SCIENTIFIC NAME

Almophila aestl vails

Junco hyemalls

Splzella arborea

S. passerlna

S. pusllla

Zonotrichla guerula

iNIUtM KtblUN AttUKUinb II

COMMON NAME

Backnan's sparrow

Dark-eyed Junko

Tree sparrow

Chipping sparrow

Field sparrow

Harris1 sparrow

} nuriKut \\jruniLu irwuubn iy/Dj

RELATIVE ABUNDANCE

rare

common

uncommon to fairly common

casual to common

common

very rare

OCCURRENCE

summer resident

winter resident

winter resident

summer resident
winter visitant

resident

spring and

000567

Z. leucophrys

Z alblcollis

Passerella iliaca

Melospiza llncolnll

M. georglana

M. melodia

Calcarlus lapponicus

Plectrophenax nivalls

White-crowned sparrow

White-throated sparrow

Fox sparrow

Lincoln's sparrow

Swamp sparrow

Song sparrow

Lapland longspur

Snow bunting

casual to common

common

uncommon/rare

uncommon/rare

fairly common

common

rare

very rare

winter visitant

winter resident
summer visitant

winter resident

transient and
winter visitant

transient and
winter visitant

winter resident

resident

winter visitant

winter visitant
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TABLE B-4

INVERTEBRATES COLLECTED FROM
THE WILSON CREEK WATERSHED (USEPA, 1979)

Tax a

Phylum Arthropoda

Crustacea

Dec apod a

Cambarus sp.

Amphipoda

Gaimarus sp.

Isopoda

Llrceus sp.

Insecta

Trichoptera

Limnephilidae sp,

Trichoptera sp.

Ephemeroptera sp.

Diptera

Tlpula sp.

Phylum Mullusca

Gastropoda

Pulmonata

Physa .sp.

Phylum Platyhelmlnthes

Turbellarid sp.
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TABLE B-5

FISHES TYPICAL OF THE
SALT LICK, POND CREEK, WILSON CREEK

WATER SHEDS

Polydontidae
Paddle Fish Polydon spathula

Esocidae
Grass Pickeral Esox americanus vermiculatus

Petromyzonidae
Chestnut Lamprey Ichthyofnyzon castaneus
Ohio River Lamprey I. ode ilium
Least Brook Lamprey Lampetra aepyptera

Acipenseridae
Lake Sturgeon Acipenser fulvescens

Lepisosteidae
'Longnose Gar Lepisosteus osseus

Amiidae
Bowfin Ami a ca lva

Anqui1lidae
American Eel (females) Anguilla rostrata

Clupeidae
Gizzard Shad Dorosoma cepedianum
Threadfin Shad D. petenense

Hiodontidae
Goldeye Hiodon alosoides

Poedliidae
Mosqu1tof1sh Satibusia affinis

Sciaenidae
Freshwater Drum Aplodinotus grunnlens

Atherinidae
Brook Silverside Labidesthes sicculus

Percopsidae
Trout-perch Percopsis omiscomaycus

Cyprinodontidae
Blackstripe Topminnow Fundulus notatus
Blackspotted Topminnow F. olTVaceus
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Arblyonsidae
Southern ravpfis*1 TvnM1chthvs

AphrPdodsriofae
Pirate Perch flnhrprlo'|orus savanns

Ictaluridae
slue Catfish Ictalurus ftirratus
Channel Catfish I. punctatus
Black bullhead I
Yellow Bullhead I.
Flathead Catfish Pylodictis olivaris
Stonecat Mpturus f'laus"
Mountain Madtom v. eleutherus
Brindled Madtom N. miurus
Margined Vadtom V. insiqnis •
Tadpole Madton N. qyrinus

Cottidae
Sanded Sculnin Cgttus carolinae
Mottled Sculpin 0. hairdi

Percichthyidae
White Rass Morone chrysoos

Centrarchidae
Banded Pyomy Sunfish Elassoma zonatum
Laraemouth Bass Microrterus salmoides

Spotted Bass M. punctatus
Cranpie Pomoxis ninrpnaculatus

White Crappie P. apnn'laris——————
Rockhass Amblonlites rup"eTtris
Uarnouth Leppfis oulosus
Rreen Sunfish L. cvane 11 us
Bantam Sunfish L. symmetries
Spotted Sunfish L. punctatus
Lonoear Sunfish L. meoalotiT
Blueoill L. macrochirus
Oranqespotted Sunfish L. humi1is
Pumpkinseed L. oibbosus
Redear Sunfish L. micr'o'lophus

Percidae
Yellow Perch Persa fluvescens
Walleye StlzoTEedTon vitreum
Sauqer S. canadense
Eastern Sanrl Darter Ammocrypta pellucida
Logperch Percina canrodes
Channel Darter P. cope 1 andi
River Darter P. shurcardi
R11t Darter P. evides
Blackside Darter P. nartilata
Pusky narter P. sciera
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Slenderhearl n&rter P. phoxoceonal a
Preensirte Darter rtheostora Menm'njr'es
Johnny Harter Ethros^ora
Varieoate Darter

Darter E. zonale
Rainbow Darter F.
Snntted Parter F. maculatur"
Slouoh Darter E. nrac i Te
Orancethroat Parter E. spectabile
Fantai 1 Darter E. flabellare
Least Darter E. microperca

Catastomidae
.Smallmouth Buffalo Ictiobus hubalus
Laroemouth Buffalo IcyprlnTl lus
Hiohfin Carpsucker rarpinfles velifer
River Carpsucker C. carpTo
Lake Chubsucker Eromvzon sucetia
Creek Chubsucker E. oblonnys
Hoosucker Hypenteliurr nioricans
Silver Redhbrse "oxos'tona anisurum
Shorthead Redhorse '*. macroleoidotum
River Redhorse ^
Black Rerihorse M. dauesnei
Golden Redhorse V. erythrurum
Greater Redhorse M. valenciennesi
White Sucker ratostorrus comersoni

Cyrrinidae
Cam Cvprinus Carpio
fio 1 dfish CaTassius auratus
Stnneroller Campnstona
Blacknose Dace Phinichthvs atratulus
Lononose Oace R. cataractae
Suckermouth Minnow Phenacobius rirabilis
Creek Chub Semotilus atrornaculatus
River Chuh Nocomis
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Telescope Shiner N . telescnnus
Popeye Shiner v. ariomis

Shiner N. rubeTTus
Enerald Shiner N. atherinoides
Placknose Shiner N. hpterolepis
Biceye Shiner N. boons
BiaTMith ^hiner N. dorsal is
Ghost Shiner N.
Snottail Shiner t'. hudsonius
Central Common Shiner N. chrvsoceohalus

References:

1. Samuel Fddy R- James C. Underhill. 197H. MOW to "now the creshwater F ishes.
3rd Ed.

2. VMI l i am V. rifly. IPP?. fl FieM Maniif>1 of Kentucky Fishes, ^pnturkv neparf"ent.
of Fish A Wi ld l i fe Resources, Frankfort, KY.

3. w. Rlair, A. Rlair, P. Pradkorb, F. faalp R R. Vcore. 1Q^.Q. ^'ertphratps of t
United States. 2nd Ed.

4. Kentucky Pi vision of Water Duality, Department for Natural Resources anrl
Environmental Protection. 1979. Fish Tissue Collection and Analysis in the
V a l l e v of the Drums Area.
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APPENDIX C

PRESENTATION OF
MODIFIED REMEDIAL ACTION ALTERNATIVE

Jl/NE 2, 1982

i



ALT 001
000574

MODIFIED REMEDIAL ACTION ALTERNATIVE ANALYSIS

As a result of the request made at our meeting with Alex Barbe",
Barry Burrus and others of the KYDNREP on April 15, 1982 in Frankfort,
Kentucky, we have prepared the following modified alternative to carry
forward into conceptual design.

OBJECTIVE

This modified alternative is developed to meet the following
objective in addition to the objectives and criteria presented in Chapter
2 of the feasibility study.

(1) Considering the cost and benefits of cleaning up the A. L. Taylor
site a reasonable first year cost ceiling of $1 million will be
used.

(2) The most serious reservoir of under ground wastes will be removed
from the site.

(3) Site remedial design will be directed towards minimum operations and
maintenance cost.

(4) Engineering design and selection of pollution control systems will
be to minimum Kentucky Regulatory Standards.

The above objectives provide an acceptable level of control for the
site. The levels of protection provided by this alternative is less than
the Onsite-Containment or the Excavate-and-Relocate alternatives
previously investigated. These previous alternatives provide the maximum
protection from migration of the pollutants for their respective types of
technology but not necessarily the most cost effective.

ALTERNATIVE DESCRIPTION

This alternative combines Onsite-Containment and Excavate-and-
Relocate to provide a hybrid alternative compatable with Kentucky's
goals. One approach considered was removing only the free liquid in the
waste pits but was rejected for cost reasons. The approach recommended
will remove the most toxic and highly polluted material on site. Other
soils with lower levels of contamination will remain onsite. To prevent
soil moisture, shallow ground water, and surface water from contacting
these contaminated materials and acting as a transport medium both ground
water and surface water diversion will be provided. Ground water
diversion will be accomplished by a combination of upgradient slurry
walls and french drains. Surface water diversion will be provided by a
drainage way very similar to the ditch proposed 1n the Onsite-Containment
alternative. In addition to diversion, a landfill cap will prevent
vertical infiltration of rainwater into the contaminated zone. The
landfill cap has been reduced in thickness from 3 feet to 2 feet of
topsoi1 and clay. The site will be surrounded with a chain link fence
and a locking gate for site security. After construction of this
remedial action, monitoring wells will be installed between the site and
Wilson Creek. The site layout of the Hybrid Alte-native is presented in
Figure 1.
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Operation and maintenance requirements at the site have been kept to
a minimum. Leachate collection requirements have been eliminated.
Annual maintenance of the site w i l l consist of repair of erosion damage,
mowing and revegetation. Annual monitoring of the sampling wells w i l l
also be required.

ESTIMATED COST

The primary objective in developing the construction cost for this
alternative was the upper limit of $1 million dollars. The cost of site
closure was estimated and then the balance of the million dollar limit
was used to estimate the volume of waste that could be removed or volume
of free liquids which could be treated. The results are presented in
Table 1 for construction costs and in Table 2 for annual operations and
maintenance costs.

RESULTS

The cost of removing free liquids from the pits was too expensive to
fit within the established budget. Furthermore, there is no assurance
that these pits would not become saturated again 25 to 50 years in the
future. For these reason the analysis of the modified alternative was
direct toward a bulk removal approach.

The bulk removal approach >s the same approach described in the
Excavate-and-Relocate alternative. The amount of waste removed is about
equal to the estimated volume material in the pit under the major
magnetic anomaly identified in Figure- 2. The range of material removed
varies between 3600 and 5400 cubic yards. This volume of material is 50
to 100 percent of the material proposed to be removed under the
Excavate-and-Relocate alternative. The free liquids encountered ri
the excavation will be mixed with the excava* 1 material. Any ex:
liquid wil l be run through exist ing treatment slant.
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TABLE 1

CONSTRUCTION COST ESTIMATE FOR ONSITE
CONTAINMENT ALTERNATIVE

ITEM

COST, THOUSAND DOLLARS

LOUER UPPER

Slurry Wall

Clay Cap

Topsoil Cover

Drainage Diversion Channel

Monitoring Wells

French Drain

Removal of Existing Treatment Plant

Site Grooming, Clearing, Grubbing and
Initial Revegetation

Security Fence, Gate, Signs

Utilities Installation

Record Plat

Project Management, Monitoring,
Sampling and Permitting

SUB-TOTAL

Undefined Details and
Contingencies (20X)

SUB-TOTAL

Excavate and Relocate

34

41

40

4

8

22

5

4

28

1

3

40

230

46

276

724

53

68

67

7

13

37

6

7

46

1

4

60

369

74

443

557

TOTAL 1,000 1,000
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TABLE 2

FIRST YEAR OPERATION AND MAINTENANCE COSTS
FOR ONSITE CONTAINMENT ALTERNATIVE

COST, THOUSAND DOLLARS

ITEM LOWER UPPER

Mowing, Reseeding, Fertilizing and
Other Grounds Maintenance Activities

Grooming and Renovation of Drainage
Channel

Groundwater Monitoring

SUB-TOTAL

Undefined Details and
' Contingencies (20X)

TOTAL

4

1

12

17

3

20

6

2

20

28

6

34
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FIGURE 1
HYBRID ALTERNATIVE
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•cology and environment, inc.
lit IIClOM IV - O I C A I U I

LOCATION OF MAGNETIC ANOMALIES
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I. INTRODUCTION

The A. L. Taylor site, also known as the "Val ley of the Drums," is an
uncontrolled and inactive hazardous w a s t e d i sposa l si te l oca ted in Bu l l i t t
County, Kentucky. The site was recognized by the U.S. Environmental Protec-
tion Agency (EPA) as a high priority site for cleanup and, therefore, e l ig i -
ble for remedial action under the authority of the Comprehensive Environmen-
tal R e s p o n s e , Compensat ion, and L iab i l i ty Act of 1980 (Super fund A c t ) . A
history of response activit ies conducted to date at the site is summarized in
the EPA document Feasibility Study of Remedial Al ternat ives for the A. L.
Taylor Site prepared by Ecology and Env i ronment , Inc. (E and E), dated Sep-
tember 23, 1982. The current status of the site is that all waste mater ia ls
on the surface (drums of solid and/or liquid waste) have been removed and
disposed of in a proper and safe manner, and final grading was per fo rmed.
Subsequent to the cleanup and removal of waste stored on the surface of the
site, it was estimated that 13,000 to 31,700 cubic yards of waste and con-
taminated soil remained buried at the site. The final step in the remedial
action program was to establish an acceptable method for achieving closure of
the site. The eva luat ions per formed in the E and E study resu l ted in the
recommendation that the on-site containment alternative be implemented for
the A. L. Tay lor site. The U. S. EPA , in conjunct ion w i th the C o m m o n w e a l t n
of Kentucky, have concurred with this recommendation.

A. PURPOSE AND SCOPE

The purpose and scope of this design report is to define, evaluate, and
design reasonable on-site containment of the waste and contaminated s o i l s to
achieve acceptable closure of the site. Acceptable closure is defined as the
most cost-effective remedial actions that will protect the public health ana
welfare and the environment from the release of contaminants from the A. L.
Taylor site. A 'major factor in determining the remedial actions that w i l l
achieve acceptable closure is the geotechnical characteristics of the site.
Therefore, Section II of this design report will evaluate all geotechnical
data, prov ided by the U.S. EPA, and w i l l serve as input to the des ign of the
proposed remedial actions.

B. SITE DESCRIPTION

The A. L. Taylor si'te is located in Bullitt County, Kentucky, approx i -
mately 2,000 feet west of Kentucky Route 1020, just south of the Je f f e r son
County line, just north of the Louisville and Nashville Golf Course, and less
than two miles north of the community of Brooks, Kentucky (see Figure 1).
Figure 2 shows the current property boundaries, owners, and acreages of the
A. L. Taylor property and contiguous parcels.

Mr. Taylor originally owned a 23-acre tract of land where he operated a
municipal refuse dump, a drum recycling center, and an Industrial chemical
dump for a ten-year period (1967 to 1977). Recent studies at the site (refer
to the E and E feasibility study) have documented that less than five acres
contain buried waste and contaminated soil. These identified waste ce l ls are
depicted in Figure 3.



ALT 001 00073*;

__ ;;•'.'- •....•'•X.°.~~!\ Coral Ridge

"~^;.trv"*>^..".,,,<••''.••' .••'.'•••' x \ •.•• • .' * ••".••,.<•••'.••'_..••;.:.\Holiyvilla~ . . • ' . •• ' • _ /_
_."'..-''':-'-.\\\ x'.''"••' ' -.Water T .£«- *-•-

•>=•

*. *

i

Lockout Tov*r

Radio.'
Tower- Go'1

Cou'se
8 uugnn* o I d

er|uior

Bv
' 5:3

Tow«n
'

C«m -'•' .

"<V0-

MclVi«fil"' •' " 515 • k

"'"'"___'^Brooks

S/f e P/an

FIGURE 1



ALT 001 000737

1. A. L TAYLOR 23.2 Ac.
2. JAMES PARSLEY AND ROY NICHOLS 11.5 Ac.
3. EVERETT H. COX 1.0 Ac.
4. JILLENE BOLT 2.0 Ac.
5. JILLENE M. OWEN AND RONALD D. OWEN 2.0 Ac.
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C. OBJECTIVES OF THE PROPOSED REMEDIAL ACTION

The primary ob jec t i ve of the proposed remedial ac t i ons at the A. L.
Taylor site is to achieve site closure in a manner that will accompl ish the
following goals in a cost-effective manner:

• Protect the public health and welfare and the environment

• Prevent migration of contained contaminants off-site

• Restore the site by regrading and revegetation

• Preclude access to the site by the general public

The remedial actions presented in this design report will be developed
to achieve these goals with proper consideration given to the site's geotech-
nical characteristics and their overall cost effectiveness.
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II. GEOTECHNICAL CHARACTERISTICS OF THE SITE

A. GENERAL SITE DESCRIPTION

The A. L. Taylor site is a 23-acre abandoned dump used for disposal of
municipal trash and .chemica l industr ial w a s t e s . It is located in north-
central Bul1itt County, Kentucky, just south of the Jefferson County 1 ine.
The site is located approximately 2,000 feet west of Kentucky Route 1020,
South Park Road, and approx imate ly 1,000 feet north of the Lou isv i l le and
Nashvi l le Golf Course. Access to the site is via Kentucky Route 1020 and a
county road which runs along the northern side of the golf course. The
turnoff for the county road is located approximately 900 feet south of the
Jefferson County line and 2.6 miles south of the junction between South Park
Road and Fairdale Road.

Extensive information is presently available regarding the environmental
setting of the site in reports prepared by Ecology and Environment, Inc.
(1982) and Technos, Inc. (1981). Other avai lable information consists of
published topographic maps, geologic maps, and soil surveys.

1. Topography

The A. L. Taylor site is loca ted in the Knobs physiographic region of
Kentucky. This region is characterized as a maturely dissected upland con-
sisting of disjointed ridges and knobs of moderate relief. Maximum relief in
the vicinity of the site is 300 feet, with elevations ranging from 840 feet
to 540 feet above mean sea level (AMSL). Relief on the site is approximate-
ly 110 feet, with elevations ranging from 540 feet to 650 feet AMSL. Slopes
on the sides of the hills at the site are concave in shape, being steeper
near the tops of the hills. This configuration has resulted because the rock
types occurring near the ridge tops are more resistant to erosion.

On the site, ground slopes range from 2 to 30 percent. Steeper slopes
ranging from 20 to 30 percent are located near the top of the site on the
northwest side. Along W i l s o n Creek, in the val ley bottom below the site,
ground slopes are very gentle and less than 10 percent. On natural undis-
turbed slopes, there is a smooth transit ion from the steeper slopes to the
flatter slopes in the valley bottom. At the site, the natural slopes have
been extensively disturbed by the excavat ion and grading activities which
have occurred.

The A. L. Taylor site is located in the headwaters of W i l s o n Creek
adjacent.to a surface drainage divide. All runoff from the site enters
Wilson Creek via small gullies or sheet flow over the ground surface. Flow
in Wilson Creek is Intermittent, occurring only during the wet seasons.

The A. L. Taylor site is located on the Brooks quadrangle, 7.5-minute
series, topographic map. It is located at 85°43'27" west longitude,
38°04'56" north latitude. Both the regional and site topography can be seen
on that map.
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2. Geology

Rocks outcropping in the vicinity of the site range in age from Middle
Si lur ian through M iss i ss ipp ian . Rock types outcropping in the area are
sedimentary in origin, being predominantly shales with some l imestone, dolo-
mite, and s i l t s tones occurring. The bas ic informat ion on si te geology is
provided by the geologic nap of the Brooks Quadrangle (GQ-961), published in
1972 by the Kentucky Geological Survey.

The site Is situated on and underlain in stratigraphic order (top to
bottom) by the New Providence shale, New Albany shale, and Louisvil le lime-
stone. The New Providence shale 1s the principal surficial rock unit at the
site. As mapped, this unit comprises the base of the ridge and f loors the
valley bottom under Wi lson Creek. The contact between the New Providence and
the New Albany shales is located at approximate elevation 480 feet AMSL.
Elevations along Wilson Creek are 540 feet AMSL which Indicates that there is
approximately 40 to 50 feet of New Providence shale under the valley bottom.
The New Providence shale is greenish gray to olive gray in color and weathers
to a light gray or ye l low ish gray in color. Total mapped th ickness of the
New Providence shale in the vicinity of the site is 140 feet.

The New Albany shale, also known as the black shale, underlays the Mew
Providence. Total thickness of the shale is mapped as ranging from 73 to 94
feet. It is olive black to grayish b lack in color and is m a s s i v e and dense
in fresh exposures. The Louisvil le limestone underlays the black shale.

Regional geologic structure in the area of the A. L. Taylor site is that
of a relat ively f lat and uniform dip to the west. The approx imate rate of
dip is 90 feet per mile, with the strike of the strata being approximately
due north. On the geologic map, the structural contours are drawn on the top
of the New Albany shale. In the immediate area of the site, there are no
mapped faults or other structural deformities.

3. Soils

Soi ls at the A. L. Taylor site are residual in origin, hav ing been
formed by weathering of the rock strata. The Soil Conservation Service has
mapped the surficial soils and published a soil survey for Jefferson County.
Mapping of the surficial soils Is presently In progress for Bullitt County.
Due to the close proximity to mapped areas In Jefferson County (500 to 1,000
feet), the surficial soil types can easily be Inferred for the site. The
soils have been mapped using the Textural Classification System normally used
for agricultural purposes. The predominant soil type at the site is silt
loam with a profile thickness of as much as 3.5 to 4.5 feet. Uti l izing the
Unified Soil Classification System normally used for engineering purposes, a
classification of CL would result which is a clay of low plasticity.

Soils on the lower valley slopes and the valley bottom are of the
Zanesville series which are characteristic of the Knobs region. Zanesvi l le
soils are silt loams formed from loess and residuum derived from sandstone
and shale. Slopes range from 2 to 20 percent. These soils are moderately
well drained, but vertical movement of groundwater may be restricted by the
fragipan found in the lower Zanesville soils.
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Soils occurr ing on the ridges and upper hill slopes are of the Litz-
Musklngum complex. These soi ls c lassi fy as silt loams which are shal low and
are somewhat excessively drained. They occur on steep slopes, having been
formed as residuum derived from siltstones, shales, and sandstones. These
soils occupy slopes ranging from 20 to 50 percent.

Surficial slumping has occurred at the base of many of the ridges. In
these areas, the Zanesville series will consist of colluvial material which
has collected at the base of the hill. At the site, slumping cannot be
Identified due to the extensive surface disturbance.

Surface soils on the site area have been significantly altered by exca-
vation and grading during operation and emergency cleanup activities. As a
result, there is little topsoil remaining.

B. SITE INVESTIGATIONS

Investigations have been conducted on the A. L. Taylor site on numerous
occasions beginning 1n 1979. Objectives of these studies have been to evalu-
ate levels of contaminat ion of soil and water , locate areas where bur ied
drums and liquid wastes are present, characterize the subsurface features at
the site, determine soil and rock properties, and locate zones of groundwater
seepage. Information from these studies has been used to Identify and delin-
eate the proolems at the site and was used to support the design of the
remedial actions for the site.

Investigation of the site was begun during the spring of 1979 during the
first emergency cleanup action. The U.S. ERA collected soil, surface runoff,
and groundwater samples for the purposes of detecting and measuring the
levels of contaminants. Analysis of these samples Indicated the presence of
a wide variety of organic compounds and heavy metals. This invest igat ion
included augering eight holes and excavation of ten small pits with a back-
hoe. These act iv i t ies provided the f irst information concerning the soils
and near surface geology of the site. Laboratory testing identified contami-
nants and the extent of their migrat ion. Information from this study is
available in a nine-page report dated March, 1979.

The first geotechnlcal study was conducted in the spring of 1981 by
Technos. It was principally a geophysical study using magnetometer readings,
metal detection, resistivity measurements, and seismic methods. The objec-
tive of this study was to locate and determine the area! extent of was te
pits, burled drums, and leachate plumes. Five major burial areas were lo-
cated and delineated on the site (refer to Figure 3). The top of unweathered
bedrock. New Providence shale, was estimated to range from 12 to 30 feet
below the land surface. Technos reported that, from their study, no evidence
of fractures 1n the shale or other stratlgraphic anomalies were found. A
report was prepared on the geophysical studies and submitted to ERA and E and
E 1n May, 1981.

During December of 1981 and January of 1982, the second site investiga-
tion was undertaken by E and E. The purpose of their study was to estab l ish
engineering criteria for cleanup alternatives by more closely defining the
geohydrologic characteristics of the site. Information was sought 1n this



ALT 001 000743
———-———————————————— TENECH E N V I R O N M E N T A L ENGINEERS. INC.

study to determine elevations of groundwater tables and the rate along wi th
direction of groundwater flow. Information from these field studies is docu-
mented in reports prepared by E and E dated September, 1982, and D e c e m b e r ,
1982.

Sixteen resistivity soundings were made at the site as part of the E and
E study. Fourteen 100-foot soundings, one 30-foot sounding, and one 300-foot
sounding were made. Verification of the shallow portion of the sounding was
obtained based on borings performed near the sounding location.

Seventeen 6-inch diameter bor ings were made to refusal on bedrock.
Depths of these holes ranged from 3.5 to 29 feet. During the drilling,
undisturbed soil samples were obtained for laboratory analysis using a Shelby
tube sampler. In the holes which remained, open water level readings were
taken for a several-day period fo l lowing complet ion of the hole. Dur ing
drilling, only slightly damp soils were penetrated; and no free-flowing water
was noted. Water did seep into most of the holes over a several-day period.
Locations of the borings performed and resistivity soundings are shown in
Figure 4.

During November of 1982, a third field investigation took place at the
site. Two groundwater wells, ALDW-1 and ALDW-2, were installed just outside
the site boundaries. The purpose of these wel ls , as stated in a letter to
EPA dated December 14, 1982, from E and E, was to determine subsurface
stratigraphy. The information to be obtained included thicknesses of forma-
tions, presence and nature of fractures, and permeability of subsur face
strata. With this information, conclusions could be drawn about the poten-
tial for of f -s i te migration of contaminants. Locations of the two w e l l s
drilled are shown in Figure 4.

Information col lected during these site investigations compr ises the
existing geotechnical and geohydrologic data base for the A. L. Taylor site.
There appears to have been adequate data collected to characterize the soils,
geology, and groundwater regime at the site.

C. SUBSURFACE INVESTIGATIONS AND RESULTS

During previous subsurface investigations at the site performed by E and
E and Technos, locations of geophysical survey points and borings were estab-
lished on a grid system. Relative locations were of these borings and sound-
ings were established from the drawings in available reports and were taken
into account during design.

1. Locations of Burled Wastes and Contaminants

Investigations to locate the buried wastes were conducted by both Tech-
nos and E and E. Geophysical techniques were used by both for the purposes
of locating burled drums and waste pits. A magnetometer system utilized by
Technos provided the capacity to detect burled ferrous ob jec ts .
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Metal detectors provided a check on the magnetometer data as w e l l as the
capability of detecting nonferrous metal objects. The electromagnetic survey
conducted provided a measure of the subsurface conductivity. By comparing
and correlating the data from these surveys, the locations of buried was tes
were determined.

Electromagnetic and magnetometer data correlated very well in the detec-
tion of buried steel mater ia ls . A total of four possible trench-l ike fea-
tures were detected as well as two large areas containing several significant
isolated anomalies. In addition, a .conductivity plume was detected emanating
from the liquid disposal pit on the north end of the site. By compi l ing
these data, the locations of buried wastes and drums were located. Figure 3
presents the compiled data locating the waste trenches. Details of the
surveys, survey data, and drawings from which Figure 3 was compiled are given
In reports by Technos, 1981, and E and E, 1982.

2. Soils and Site Stratigraphy

Resistivity, seismic, and boring data comprise the subsurface informa-
tion available on soils at the site and stratigraphy. Both E and E and
Technos conducted resistivity surveys; seismic refraction surveys were con-
ducted only by Technos.

Resistivity survey data comprise a significant portion of the data
available. Conclusions drawn from that data by E and E 1n their September,
1982, report are as follows:

• Soil ranges from 15 to 25 feet thick (in most places 20 feet) and is
mostly clay.

• The top of bedrock, therefore, is at about 20 feet below the land
surface. '

0 There is little groundwater in the clay above the shale. Most water
above bedrock occurs as soil moisture.

• There are some water-bearing fractures in the New Providence shale.
These are nearly horizontal and may be fractures, faults, or bedding
plane partings. They occur 30 to 35 feet below land surface, may
range In length up to several hundred feet, and are probably less
than 50 feet wide. The fractures are likely discontinuous. The
fractures appear to be localized and do not extend over the entire
arta of the site. Also, they do not appear to have a vertical
component which could facilitate downward transmission of groundwater
and contaminants into bedrock.

t An Inflection Is indicated on most soundings at 80 to 90 feet below
land surface. This may be the contact between the New Providence and
the New Albany shales, and this contact zone appears to contain water
in some places. Previous soundings, as well as the geologic litera-
ture, suggest that the New Providence shale Is about 60 feet thick at
the site which corresponds to the feature detected by resistivity
soundings. The literature further indicates that the New Albany

11
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shale probably occurs from 100- to 160-foot depths. Below it is an
approximate 90-foot thickness of the Louisvil le limestone which is
underlain by the Waldron shale.

The seismic refraction surveys were conducted in the north and western
portions of the A. L. Taylor site. A seismic refraction survey es tab l i shes
the subsurface geometry based on compression wave velocities in the materi-
als. Three layers of material were identified at the site. These mater ia ls
and their compression wave (P-wave) velocities are as follows:

Surface Clays 1,200 - 1,500 ft/sec
Weathered Shale 3,000 - 5,000 ft/sec
Unweathered Shale 8,000 - 9,000 ft/sec

The measured veloci t ies of the upper two layers showed an acceptable data
scatter Indicating nonhomogeneous material. The weathered and unwea the red
shale showed an adequate velocity contrast to establish confidence in the
calculated depths to unweathered shale.

In the northern area of the site, the weathered-unweathered shale ap-
proaches the ground surface, or outcrops, along the north end and approaches
a depth of 20 feet on the southeast end.

The weathered-unweathered shale inter face dips signif icantly to the
south-southeast in the northern area of the site, while the bedding planes of
the shale are essentially horizontal. This interface appears to be con-
trolled by the original topography of the area. The site has been reworked
extensively; the result is that an observed dip appears for the seismic data
on the unweathered shale surface relative to the existing ground line.

In the southwestern area of the site, the surface clay material ranges
from 1 to 7 feet' thick. Weathered shale var ies from 7 to 20+ feet thick.
Depth to the unweathered shale varies from 12 to 30 feet, generally increas-
ing in depth from north to south.

Results and interpretations of the seismic survey data are contained in
the Technos May, 1982, report. Maps showing the locations of the surveys and
diagrams presenting the results are in that report.

During December of 1981 and January of 1982, 16 auger borings were made
to determine soil depths and thickness of weathered shale and to obtain
samples of soils for testing. The locations of the borings are presented in
Figure 4, and the drillers log for each hole Is contained in Appendix 1 of
this report. Thicknesses of soil and weathered shale varied considerably
between auger holes. In some locations, the drillers and geologist were
unable to distinguish between soil and weathered shale.

The 16 auger borings ranged 1n depth from 3.5 to 29 feet. Five of the
borings were dry, and water level measurements were taken from ten of the
others. The deeper borings occurred closer to Wi lson Creek, and the shal-
lower borings occurred at the higher elevations. Correspondingly, more of
the holes were dry at the higher elevations than at the lower e levat ions
along Wilson Creek. During drilling, only slightly damp soils were encoun-

12
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tered; and no f ree- f lowing water was noted in the drill holes. Wate r did
seep s lowly Into most of the holes which were drilled. Based on these
observations and water level measurements in the holes, it can be concluded
that a groundwater regime does exist in the soil and weathered shale.

Undisturbed soi l samples were col lected and laboratory tested from
several of the borings. Results of the testing are reported in Table 4-12 of
the E and E September, 1982, report. To summarize the results, the soils are
c lass i f ied as CL and ML soils. They are of moderate plasticity, with P i ' s
ranging from 12 to 20. Permeability tests were conducted, and results ranged
from 4.33 x 10"7 to 9.37 x 10'8 feet per minute. These coefficient of
permeability values Indicate that soils on the site are essentially imper-
meable.

A more detailed discussion of the auger borings and soil testing appears
in the E and E December, 1982, report. In general, the soils at the site
have desirable characteristics with regard to being utilized for waste dis-
posal. They are very good in impeding water percolation and gas migration
and they have excellent properties for use as a landfill cover.

3. Bedrock Geology and Hydro!ogic Characteristics

Information with regard to the depth to bedrock and th icknesses of
weathered shale has been provided by the resistivity and seismic surveys
discussed previously. General Information on bedrock geology has been
provided by the geologic map of the Brook Quadrangle and has been summarized
in the Introduction to this report. Two deep borings were made 1n the fall
of 1982 by E and E in order to investigate and confirm both stratigraphy and
hydrologic conditions.

The two deep- wells, ALDW-1 and ALDW-2 (refer to Figure 4), investigated
the bedrock stratigraphy and permeability. ALDW-1 1s located on the south-
eastern side of the site and penetrated to a depth of 200.8 feet below the
land surface. It penetrated the soil, the New Providence and New Albany
shales, and 77.1 feet of the Louisville limestone. ALDW-2 1s located south-
west of the site and penetrated to a depth of 71.2 feet, with the final 6.1
feet of the hole being In the top of the New Albany shale. Generalized drill
logs for each of these wells are given In Table 1. They are summarized from
field logs provided by EPA. In the drill logs, no fractured zones or joint-
Ing was identified. Bedding planes and laminations within the strata were
noted, but no vertical fractures were observed.

Pressure permeability tests were run in well ALDW-1. To perform these
tests, two expandable pressure packers were utilized. They were separated by
a distance of 5 feet In the hole. The area of hole between the two packers
was subjected to water under pressure, and the water loss Into bedrock was
noted. Data from these tests were provided to TenEch by EPA. Pressure
testing was not conducted In ALDW-2.

The first zone tested was between 36 and 41 feet 1n depth at the contact
between the New Providence and New Albany shales. Water pressures of 18 and

13
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TABLE 1

GENERALIZED DRILL LOGS
WELLS ALDW-1 AND ALDW-2

Depth
Below

LSD (feet)

0 -

25.0 -

25.0

38.2

38.2 - 123.7

123.7 - 200.8

Log for well ALDW-l

Thickness Sample
(feet) Description

25.0 Green clay; stiff and dry

13.0 Weathered gray New Provi-
dence shale; horizontal
bedding plane

85.5 New Albany shale; black,
massive, pyritic

77.1 Louisville limestone; gray,
vuggy, pyritic, fossilifer-
ous

Remarks

Water level 43.95
feet BLS

Depth
Below

LSD (feet)

0 - 17.0

17.0 - 65.1

65.1 - 71.2

Log for Well ALDW-2

Thickness Sample
(feet) Description

17.0 Green clay; stiff and dry

48.1 New Providence shale; gray,
weathered, dry; some horizon-
tal fractures 48-51 feet

6.1 New Albany shale; black mas-
sive, pyritic; zone of hori-
zontal fractures at 70-71
feet

Remarks

Three days after
drilling, flush-
Ing, and pumping
out drilling liq-
uid, well had not
recharged.

14
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36 psi were placed on that zone. Water loss into that zone ranged from 1.6
to 2.0 gallons per minute at 18 psi and 7.0 to 7.4 gal lons per minute at 36
psi. To determine the permeability of this zone, equations given on page 195
in Design of Small Dams by the Bureau of Reclamation, 1973, were used. For
the test run at 18 psi , the permeabil i ty was determined to be 3.96 x 10"4

feet per minute. For the 36 psi test, a value of 9.56 x 10~* feet per minute
resulted. For the purposes of these ca lcu la t ions, it was assumed that the
pressure applied was at the top of the hole; and the elevation head asso-
ciated with the water standing in the drill rod should be added to obtain the
total head acting on the test zone. In the data supplied by ERA on the
testing, the pressure head factor was not clearly explained.

The second zone tested was between 50 and 55 feet in depth. This zone
was located within the New Albany shale. No water loss occurred at an
applied pressure of 36 psi. At that point within the shale, the strata could
be considered to be Impermeable.

The third zone tested was also within the New Albany shale between the
depths of 63 and 68 feet in the drill hole. Water losses did occur in this
interval at an applied pressure of 32 psi. The maximum water loss was 0.3
gallons In orje minute. The permeability of this zone based on the water loss
1s 2.7 x 10"5 feet per minute. This value indicates that, for that
particular zone, the permeability is low.

It should be noted when reviewing these test data that these tests were
run at unnaturally high water pressures. Also, assumptions were made re-
garding the total head on the test zone when making the ca lcu la t ions of
permeability. The principal conclusion which can be drawn 1s that perme-
ability of the bedrock strata is low; and, in some areas, It is Impermeable.
Based on the fact that no vertical fractures were located in the core, the
permeability measured by the pressure tests is that along the bedding planes
and 1s, therefore, the horizontal permeability of the strata.

The following narrative summarizes the available information on both the
New Providence shale and the New Albany shale.

The New Providence shale is a gray to greenish gray clay shale. At the
site It underlays the soil on the hill slopes and valley bottom. Total
thickness of the shale layer ranges from 210 to 270 feet as mapped on the
Brooks 7.5-m1nute geologic map. Along Wilson Creek at well ALDW-1, 13 feet
of New Providence shale 1s present under the soil layer and above the contact
with the New Albany shale. Horizontal fractures along bedding planes have
been noted In the New Providence, but vertical fracturing or joints with
which groundwater movement could be associated have not been noted. Pressure
testing which was conducted principally evaluated horizontal permeability
along bedding planes and found it to be moderate to low.

The New Albany shale 1s a massive, dense, black oil shale which under-
lays the entire area. Total thickness of the shale 1s approximately 73 to 94
feet as mapped on the Brooks 7.5-minute geologic map. The Louisville lime-
stone underlays the New Albany shale. Pressure testing to determine perme-
ability Indicated that the shale Is essentially Impermeable.
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A generalized stratigraphic section for the A. L. Taylor s i te is shown
in Figure 5.

4. Groundwater

Two zones containing groundwater have been identified during field work
performed at the site. The first zone is in the soil overburden and weath-
ered shale layer. The occurrence of this water is sporadic as indicated by
the auger borings which were obtained. Some holes were dry and remained dry;
water col lected in other holes over a period of several days. Hater which
did enter the holes rose to a level of several feet from the bottom. The
maximum rise recorded over a several-day period was approximately seven feet.
Table 2 presents the observations obtained regarding the occurrence of water
and its elevation within the holes created by the auger borings. These
observations, along with the low coefficients of permeability determined from
laboratory testing, indicate that movement of water through the soil and
weathered shale 1s extremely slow and sporadic. All borings Into the New
Providence shale encountered relatively dry material, and no water was noted
in the drill logs. It Is, therefore, reasonable to assume that the water
which is occurring in the soil Is perched on the unweathered shale.

Groundwater movement In the soil and weathered shale will occur in a
horizontal direction due to the Impermeable shale underlaying the soil.
Based on the observed elevations of water in the auger holes, it would be
expected that movement will occur parallel to the bedrock surfaces which is
approximately parallel to the existing land surface. The direction of
groundwater movement would, therefore, be toward Wilson Creek.

The second significant water-bearing zone is located in the Louisville
limestone. Water was not present in ALDW-2 which penetrated the top of the
New Albany shale. After pumping out the drill water, this hole did not
recharge over a several-day period. From this Information, it can be con-
cluded that water was not present in the New Providence shale or along its
contact with the New Albany shale. Water was recovered by pumping from ALDW-
1 from a depth of 77.1 feet into the Louisville limestone, with the pump
located at a depth of 200 feet. Water was being pumped from the well at a
rate of 3.5 gallons per minute, and the water level in the well was drawn
down to just above the pump.

Along the Jefferson-Bullitt county line In the area of the A. L. Taylor
site, the freshwater-saline water interface has been mapped by the Kentucky
Geological Survey to be between elevations 400 and 500 feet AMSL. The top of
the Louisville limestone in well ALDW-1 Is at elevation 400.3 feet AMSL.
Therefore, the water being pumped from the limestone layer was probably
saline in nature. Consequently, It can be concluded that water in the Louis-
ville limestone is very likely unsuitable for most uses and definitely un-
suitable for human consumption.

Vertical movement of groundwater In rock strata is principally through
vertical joints and fractures. Neither vertical fractures nor Joints were
noted in the core samples obtained from wells ALDW-1 or ALDW-2. With the
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GENERALIZED STRATIGRAPHIC CROSS SECTION

Existing Ground Surface WILSON CREEK
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NEW PROVIDENCE SHALE \

NEW ALBANY BLACK SHALE

LOUISVLLE LIMESTONE

Approximate Boundary
weathered and unweathered
shale

- - -. JSOI. & WEATHERED SHALE
between """ ""• —- ^. __
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Not^e: Regional dip as measured on the top of the Now
Albany shale is 90 feet per mile in the west
direction.

Note: This cross section has an approximate east-west orientation.

SCALE-1"= 40' Vertical
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Well

01

E-13

H-19

C-14

1-18

F-21

H-14

L-ll

L-14

L-12

K-16

G-6

1-7

H-12

KL-8

G-15

D-9

TABLE 2

WATER LEVEL MEASUREMENTS FROM BOREHOLES
AT THE A. L. TAYLOR SITE

WATER LEVEL IN FEET ABOVE MEAN SEA LEVEL ON DATE GIVEN

Surface
Elevation 12-09-81 12-10-81 12-11-81 1-05-82 1-06-82 1-07-82

537.6 539.5

563 548.8 550.9 555.6 555.6 555.6

544 Dry Dry Dry

Abandoned

545 534.0 540.7

Dry Dry Dry

552 542.5

537 535.3 535.8

536 529.3 526.4

537 531.2 533.1

540 ' 533.1

542 536.5 536.4

542 536.6 536.6

551 Dry Dry

536 Dry Dry

557 Dry Dry

Dry Dry
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rock types occurr ing at the site being shale, in tergranular movenen t of
groundwater is extremely l imited. The s h a l e s under laying the si te can,
therefore, be considered to be impermeable.

In a letter dated December 14, 1982, from E and E to EPA, resu l t s and
conclusions drawn from the well drilling and testing in November, 1982, were
presented. The fol lowing paragraphs were taken from that letter:

"Due to the following reasons:

- Lack of any vertical fracturing
- Tightness of clays
- Limited amount of water accepted by fractures in pressure tests
- Lack of water in overburden

it is very unlikely that contaminants would migrate offsite. The lack
of ground water in the soil overburden e l iminates a medium for
transporting contaminants. If substantial ground water was present,
migration would most likely occur laterally only, though the extremely
tight soi ls would probably preclude even that. Based on condit ions
observed during drilling, the likeliest horizon for water to occur is
at the contact between the two shale units. However, no water of a
measurable quantity was encountered at this zone during drilling.

Drilling and coring at both locations revealed no vertical component of
fracturing. This, in combination with an approximate 85-foot thickness
of massive New Albany Shale at the site would make vertical migration
of contaminants into the underlying Louisville Limestone highly improb-
able.

The Louisv.ille L imestone in the vicinity of the site contains very
limited quantities of water, yielding less than five gal/min. The
water is brackish. Analytical data when received will indicate actual
salinity. Therefore, based on the findings from this drilling project,
1t appears that it 1s not likely that contaminants will migrate verti-
cally at all and horizontal migration would be minimal. Also, the
Louisvi l le Limestone at the site is not considered an aquifer, s ince
the water occurs in very small quantity and is not potable."

A generalized summary of the groundwater regime at the A. L. Taylor site
is presented In Figure 6. This figure consists of a generalized cross sec-
tion showing the subsurface strata, groundwater zones, and corresponding
directions of movement.

4. Cover Material

A hazardous waste landfill cover serves three purposes. First, it pre-
vents rainwater from Infiltrating the wasteful area and contributing to the
potential generation of leachate. Secondly, the cover serves as a barrier to
control potential gas migration. The third purpose of a cover is to prevent
contamination of runoff by direct contact with waste materials and contami-
nated soils. Where adequate thicknesses of clay type soils of low permeabil-
ity exist, the native soils can be utilized as a cover material.
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At the A. L. Taylor site, the natural soils have been disturbed exten-
sively; and the original ground contour modified. On the upper slopes of the
site, so i ls and weathered shale have been pushed downs lope to cover the
buried waste. In those areas, the New Providence shale is exposed. Only on
the steep upper slopes above the tree line are undisturbed soils present.
The predominant soil type occurring is silt loam which has a profile thick-
ness of three to four feet. These silt loams c lassi fy as ML or CL by the
Unified Soil C lass i f i ca t ion System and A-6 or A-7 by the ASSHTO System.
Typical engineering properties for compacted soils are given in Table 9-1 of
the Navfac DM-7 Manual. The native soils at the site are classified as ML
or CL, and their properties can be found in that table. The properties of
principal concern regarding the A. L. Taylor site are permeability and densi-
ty. If the native soi ls were excavated and compacted to form a cover over
the site, they could be expected to have the following properties.

Maximum Dry Density 95 to 120 pcf

Optimum Moisture 12 to 24 percent

Coefficient of Permeability 10"^ to 10"^ feet per minute

Test data for the surficial soils presented in the E and E September,
1982, report indicate that their properties are such that they would be
suitable for a cover material. If these soils were used as a cover, signifi-
cant additional surface disturbance would be required to obtain an adequate
volume of material. Excavating and utilizing the existing cover soils over
the buried waste cells is undesirable as it may be contaminated.

The New Providence shale is a potential source for cover material. It
is known to be an argillaceous shale which weathers rapidly. On construction
projects where excavat ions are being made into the shale, it is usual ly
ripped with a dozer. When exposed to weathering, it degrades rapidly into a
soil-like material. With proper handling, the shale could possibly be used
as the cover material. When broken down, it has soil characteristics; and
the properties may be adequate for it to be used as the cover.

To evaluate the suitability of the New Providence for a cover material,
it will be necessary to sample and test for its properties. Unweathered
samples of shale should be obtained either by pit excavation or by core
drilling. Slake durability tests should be performed on the unweathered
samples. These tests evaluate through empirical correlation how a rock will
break down due to compactive effort during construction and/or weathering. A
minimum of three of these tests should be run to evaluate how well the shale
will break down Into a soil-like material. A second set of unweathered
samples should be mechanically broken down to a maximum size suitable for
performing a moisture-density test. A minimum of three of these tests should
be run to evaluate the compatibility of the shale. On completion of the
moisture-density testing, material from those tests should have the following
list of tests performed:

Gradation: Sieve Analysis ASTM D422
Hydrometer ASTM D422'
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Specific Gravity: ASTM D854

Atterberg Limits: Liquid Limit ASTM D423
Plastic Limit ASTM D424
Shrinkage Limit ASTM 0427

Results of these tests can be used to characterize the shale after compact ion
Into the cover over the site.

The coefficient of permeability of the compacted shale should be on the
order of 10"' feet per minute. To eva lua te the permeabi l i ty , it is recom-
mended that three compacted samples be prepared for permeability testing.
Results of the moisture-density test should be used to determine the moisture
content to be used for compaction of the test sample. Compaction should
preferably take p lace 1n the permeameter. Once the sample is set up for
testing, 1t should be subjected to a constant head test beginning at a
pressure of 0.5 psi. Additional pressure increments should be added accord-
Ing to the outflow from the permeameter. Also, a falling head test should be
performed to confirm results.

Resul ts of the testing program to determine physical c h a r a c t e r i s t i c s
along with compaction and permeability properties would be used to evaluate
the suitability of excavated and compac ted New Providence sha le for cover
over the site./

It has been estimated that approximately 17,000 cubic yards of material
wil l be required to place the impermeable cover 18 inches thick over the
site. To obtain.this volume of cover , it wou ld be necessary to e x c a v a t e an
area 400 feet long by 200 feet wide to a depth of approximately 6 feet.
Also, the topsoil from the excava t i on area could be used to p lace on the
impermeable cover. Areas which may be suitable for this excavat ion is lo-
cated along the eastern and/or western side of the A. L. Taylor site.

The fact that clay shales such as the New Providence break down into
soil-like materials has been recognized for a number of years. The Federal
Highway Administration has funded an Investigation of the performance of clay
shales used in highway embankments. In a series of research reports, the
last of which was published in December, 1978, the engineering properties
were established and construction procedures recommended for utilization of
these shales 1n embankments. If the New Providence is suitable for utiliza-
tion as the cover, guidelines set forth 1n Volume 5, Design and Construction
of Compacted Shale Embankments, December, 1978, should be followed for con-
struction of the cover .Areas specifically addressed In the guidelines are
excavation techniques, compactive effort required, and lift thickness. Due
to the specialized application of the shale at this site, it will be
necessary to utilize three 6-1nch thick lifts. This will be necessary to
ensure breakdown of the shale and provide a multiple layer configuration for
the cover. The multiple layer approach would ensu*e that a weak or thin spot
in one layer would be covered by the next layer above.

Utilization of the New Providence shale for the impermeable cover would
be a cost-effective way to obtain cover material. If clay was trucked into
the site, 1t would most likely come from the clay pit located at the brick
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company on Kentucky Route 1020, north of the site. The source of clay at the
brick company is from the horizon of the New Providence shale.

5. Topsoil

As part of the cover system for the A. L. Taylor site, a 6- inch th ick
layer of topsoil is proposed. The avai lab i l i ty of topsoil at the s i te is
l imited due to the ex tens ive sur face d is turbance which has occurred. The
estimated volume of topsoil required to cover the site with a 6-inch thick
layer is approximately 5,600 cubic yards. To obtain this volume of required
material, it will be necessary to disturb additional area. To obtain the
required soil from an excavation 400 feet long and 200 feet wide, it wi l l be
necessary to excavate to a depth of about 2 feet. Soil profile thicknesses
for the Zanesville series soils are adequate to provide the required volume.

The Zanesville series soils occupy the slopes at the base of the hills
at the site. Total soil profile thickness for the Zanesvllle ranges from 30
to 40 inches. The best ava i lab le mater ial for the topsoil cover is the B
horizon of the existing undisturbed soils at the site. Soil materials in the
B horizon c lass i fy as a silty c lay loam. A descript ion of the prof i le for
the Zanesvi l le silt loam taken from the Jefferson County Soil Survey is as
follows:

0 Ap - 0 to 7 Inches, brown (10YR 4 /3 ) si l t loam; moderate, f ine and
medium, granular structure; friable; slightly acid; gradual, smooth
boundary; 6 to 9 Inches thick.

• B21 - 7 to 18 inches; brown (7 .SYR 4 /4 ) or strong-brown ( 7 . S Y R 5 /6 )
heavy si-It loam; moderate, medium, subangul lar blocky structure;
fr iable; several sma l l , b lack concret ions; strongly acid; g radua l ,
smooth boundary; 9 to 13 inches thick.

• B22 - 18 to 20 inches; brown (7 .SYR 4 /4) silty clay loam; moderate,
medium, subangular blocky structure; firm; several clay films; many
small, black concretions; very strongly acid; clear, smooth boundary;
8 to 14 inches thick.

• B3m - 29 to 40 Inches*; yellowish-brown (10YR 5/6) silty clay loam;
common, medium, faint, grayish-brown (10YR 5/2) mottles and common,
medium, distinct, gray (10YR 6/1) mottles; moderate, medium, and
coarse, angular blocky structure; firm; compact and brittle; very
strongly acid.

It will be necessary to verify the profile thickness 1n potential borrow
areas surrounding the site.

Some enhancement will be necessary for the B horizon soils to establish
plant growth. Testing should be performed on samples of the soil to deter-
mine the need for Hme and fertilizer. Tests to be performed are as follows.

SMP Buffer pH
Available Potassium
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Available Phosphorus
Available Nitrogen

Results of these tests, will establish lime and fertilizer requirements.

If adequate volumes of natural topsoil are not available, the New Provi-
dence shale should be eva luated as a topsoi l subst i tute since it is highly
probable that the shale can be utilized as a topsoil substitute. A portion
of the testing to evaluate the shale for a cover material will apply to
util izing it as a topsoil substitute. Addit ional tests wh ich wi l l be re-
quired to evaluate 1t as a topsoil substitute are as follow:

SMP Buffer pH
Potential Acidity
Available Potassium
Available Phosphorus
Available Nitrogen

Results of these tests, along with particle size gradations, will al low the
evaluation of the shale.

The soil pH is the most useful criterion for predicting the capacity of
a soil to support vegetation. Not only is plant growth affected by pH, but
inferences can also be made about other quantities. An example is the avail-
abil ity of some plant nutrients to p lan ts in soi ls that are moderate ly
ac id (pH 5.5) to slightly a lka l ine (pH 8.5).

Factors to be considered in evaluating the shale for a topsoil substi-
tute are given fn numerous publications related to coal mine reclamation.
For this evaluation, guidelines given in A Guide for Revegetating Coal Mine
Soils in the Eastern United States, by Wil l is G. Vogel, 1981, are being used
as a general guide.

6. Leachate Generation and Movement

Of principal concern at the A. L. Taylor site is the contamination of
groundwater and Its movement. Sufficient data have been collected to charac-
terize the groundwater regime at the site. Two groundwater zones have been
located: a shallow zone in the soil and weathered shale and a deep zone in
the Louisville limestone. Data collected on groundwater and Its movement
have been obtained by observing water elevations in auger holes and in the
two deep wells which were drilled. Observations of water elevations in drill
holes were made for only a short period of time. Long-term monitoring of
water levels has not been conducted. Therefore, the available data do not
reflect seasonal variations since the testng was performed during the months
of December and January.

Analysis of water and soil samples taken from test holes drilled en the
site has shown contamination of the shallow groundwater under the site. This
was reported in the E and E 1982 report. Most of the test borings were
located in close proximity to the waste cells where contamination most likely
would have occurred. Locations of these borings are shown in Figure 4.
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Two aquifers have been ident i f ied at the A. L. Taylor site. The f i rs t
1s a shallow aquifer located in the soil and weathered shale near the ground
surface. A deep aquifer located in the Louisvi l le l imestone is the second
zone. The shal low aquifer can be considered a perched aquifer. The area!
extent and subsurface geometry of this aquifer are determined by the local
topography and area! extent of the New Prov idence shale. Unweathered New
Providence shale is an aquiclude wh ich prevents the vert ical movement of
water. Available data Indicate that the New Providence shale is not jointed,
and vertical fractures are not present. Therefore, secondary permeability
does not exist 1n the shale. Both the New Providence shale and New Albany
shale are present between the shallow aquifer and deep aquifer. The New
Albany shale 1s a dense, mass ive black shale of low permeability. Data
Indicate that jointing and vertical fractures are not present in the New
Albany shale. At the site, there Is a minimum thickness of 110 feet of
unweathered New Providence and New Albany shales separating the shallow and
deep aquifers. Contamination of the deep aquifer 1s, therefore, highly
improbable.

Waste materials at the A. L. Taylor site are buried in excavations made
in the soil and weathered shale layer. Therefore, the wastes are essentially
buried in the shallow aquifer. The shallow aquifer can best be described as
an unconfined aquifer located in unconsolidated to semiconsolidated residual
material. Thickness and depth of this shallow aquifer vary from 3 to 30
feet. The water level within the aquifer varies; but, in general, it can be
expected to fo l low the topography of the ground sur faces (at a depth of
several feet below the surface). Likewise, the bottom of the aquifer can be
expected to also follow the shape of the ground surface.

Recharge of.the shal low aquifer takes place due to infiltration and
percolat ion of rain water. The slopes of the hill above the site and the
site itself are the principal areas for recharge. Soils on the upper slopes
are thinner; and, therefore, a lesser volume of infiltrating water wil l be
utilized as soil moisture. The areal extent of the recharge area is limited
by the local topography.

The direction of groundwater movement can be expected to be in a
downslope, down-gradient direction of movement toward Wilson Creek. This
direction of movement is supported by the observed elevations of water in the
auger borings.

Leachate generation 1s directly related to the amount of rainfall which
infiltrates the ground surface to become groundwater. A procedure for esti-
mating leachate generation is given in a publication entitled Use of the Wa-
ter Balance MethodI for Predicting Leachate Generation from Solfci Waste Dispo-
sal Sites, EPA, 1975. This method relates the factors of precipitation.
runoff, evapotranspiratlon, soil moisture storage, and Infiltration to deter-
mine the amount of annual rainfall which penetrates the ground as percola-
tion. A water balance calculation has been made for the A. L. Taylor site.
The soils at the site are clay soils which tend to increase the volume of
runoff. Slopes at the site average 5 percent and greater and also tend to
increase the volume of runoff. Clay and clay loam soils also have a high
field storage capacity for moisture which will tend to reduce-percolation.
With these factors taken into account and assuming a one-meter thickness of
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soil over the entire site, was te d isposal area, and recharge area, water
balance calculations were made. The precipitation values used for each month
were the mean annual values occurring at the weather station located at
Standiford Field in Louisvi l le. Resul ts for the ca lcu la t ions were that
little or no percolat ion would occur during a year when normal ra infal l
amounts occurred (refer to Section III for details relat ive to the water
balance calculations). Grading and other site disturbances have altered the
conditions from those described above and enhanced infiltration potential at
the site. However, Implementation of the proposed remedial act ions wi l l
result in a site condition superior to the original state of the site and
would make the site even less susceptible to surface water Infiltration and
percolation.

An estimate of leachate production can be obtained based on the water
levels observed 1n borings, the measured permeability of the soils and the
equation for groundwater f low, Q » K1A, Darcy's Law. In this equation Q is
the rate of flow, K is the permeability, 1 is the hydraulic gradient and A is
the cross sectional area of flow. Assuming that the soil is homogeneous and
continuous, the measured coefficient of permeability of 4.33 x 10"' feet per
minute applies. A value for A can be approximated based on the observed
water level In the borings and an assumed width of the zone of groundwater
movement of 500 feet along the lower side of the site. The water level in
one hole rose seven feet above the bottom of the hole. Using a flow width of
500 feet and a saturated zone thickness of seven feet a value for A of 3,500
square feet is obtained. The hydraulic gradient at the site cannot be deter-
mined precisely due to the variability of water level between holes. The
worst case condition would be a value of 1.0 and the least case condition
would be approximated by the existing ground slope, which is six percent on
the lower side of the site. For the worst case condition a value of 5,958
gallons per year 1s obtained, and for the least case condition a value of 358
gallons per year is obtained. Drilling information in the form of dry holes
indicates that groundwater 1s not moving at all points along the lower side
of the site, and the values calculated above represent upper and lower bound
estimates of leachate generation.

The mode of movement of groundwater in the soil at the site could be
either through the 1ntergranular spaces in the soil or along small estab-
lished flow channels: f issures in soil and weathered shale. If the soils
and shales are homogeneous and continuous, the rate of f low will be con-
trolled by the permeability of the soil and weathered shale. Testing of the
soils established the permeability as 4.33 x 10"' feet per minute; this
corresponds to a flow rate of 0.27 feet per year. The closest waste cell to
the creek 1s approximately 70 feet away. Based on the above calculated flow
rate, the earliest that contaminated groundwater could reach Wilson Creek is
approximately 260 years; and it could take as long as 4,300 years.

The estimations of potential leachate generation and subsequent movement
presented above are based upon numerous assumptions relative to the sites
subsurface conditions. The most significant assumptions are those for cross
sectional area of flow, hydraulic gradient, and mode of movement.
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III. PROPOSED REMEDIAL ACTIONS

The purpose of this section is to present the proposed remedial act ions
for the provision of on-site containment for the buried waste and contami-
nated soi l loca ted at the A. L. Taylor site. The design of these remed ia l
act ions is pred icated upon the eva lua t i ons of ava i lab le geotechnical da ta
presented in Sect ion II and the appl icat ion of professional eng ineer ing
pract ice. The proposed remedial act ions cons is t of the f o l l ow ing ma jo r
components: an impermeable cap and soil cover; a drainage diversion ditch; a
monitoring well system; site clearing, regrading, and revegetation; security
fences and signs; and record plat. A conceptual layout of the proposed
remedial actions is presented 1n Figure 7 and the following discussion pre-
sents a detailed description of its various components.

A. IMPERMEABLE CAP AND SOIL COVER

The impermeable cap and soil cover component of the proposed remedial
actions serves two essential functions for providing on-s1te containment of
the waste cells. The impermeable cap prevents the downward percolation of
surface water into the waste cells, while the soil cover provides a medium
for vegetative cover to prevent erosion and to protect the impermeable cap.
Numerous factors must be evaluated and considered when designing a cover for
a hazardous waste disposal site. The U.S. EPA has published numerous techni-
cal and guidance manuals that document design, evaluation, and construction
procedures for covers. Relative to the design of the cover for the A. L.
Taylor site, the U.S. EPA publication SW-867, Evaluat ing Cover Sys tems for
Solid and Hazardous Waste, dated September, 1982, was utilized extensively.
Design considerations presented in this document were reviewed and applied,
where appropriate, to the cover design for the A. L. Taylor site.

1. Soils and Soil Data

The existing soils at the site have been identified and discussed in the
preceding section of this report. Available test results have characterized
the soi ls at the site and have indicated that exist ing so i ls shou ld be
suitable for use as a cover material.

Additionally, the New Providence shale present at the site should be
usable as a cover material due to Its clay-like nature, Its tendency to break
down Into a soil-like material, and our previous experience In working with
this material. The shale will be sampled and tested to determine Its proper-
ties and suitability. If suitable, the shale will require special excavation
and compaction techniques to provide a suitable cover for the site.

Presently, the exact source of the material for the cover has not been
determined. Therefore, It will be necessary for the-selected cover material
to be tested to confirm Its properties and provide the necessary Information
to establish the required construction techniques. Tests which will need to
be performed on the selected cover material can be summarized as follows:
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Graduation Analysis ASTM D421
D422
D2217

Atterberg Limits ASTM D423
D424
D427

Specific Gravity ASTM D854

Soil Classif ication ASTM D2487

Compaction ASTM 0698
(modified to 15 blows/layer)

Permeability ASTM D2434

For design purposes, it has been assumed that existing soils from the
site wil l be uti l ized as the selected cover material or a mater ia l very
similar to the existing soils. The construction controls and/or procedures
contained in the specifications nay need to be modified based upon results
from the tests performed on the selected cover material.

2. Site Topography

The A. L. Taylor site is located at the base of a hill on a rolling
topography wi th slopes ranging from less than 1% to a maximum of sl ight ly
greater than 15*. A topographic map of the site was developed for purposes
of development and design of the proposed remedial actions. The site p lan
sheet contained in the construction drawings presents the existing site
topography. Cross sections are also included to characterize and delineate
the site topography.

Rev iew of the site plan and c ross sect ions reveals that there are no
steep slopes or areas where significant fill embankments exist. Within the
area to be overlain by the cover, the existing ground surface is rolling with
only a few minor Irregularities.

At the extremeties of the cover, a maximum slope of 4 to 1 is proposed.
Across the northern portion of the cover, the maximum slope will be that of
the existing ground surface (approximately 141). The remainder of the pro-
posed cover will possess slopes in the range of 51 to 11%.

Based on site topographic conditions with respect to natural slopes and
fill slopes, neither slope stability or severe erosion problems are antici-
pated. The slopes across the site have the desirable character ist ics of
providing for runoff which will limit infiltration of rain water.

The contour on the surface of the cover will generally follow the con-
tour of the existing ground surface. Only in a few areas will it be neces-
sary to grade the exist ing ground surface to remove irregularities. The
cover to be placed over the was te area has a uniform cross sect ion and
thickness. Wi th the site topography being that of a relatively uni form
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rolling slope, there is little variation in the geometry of the cover across
the site. Therefore, only the s i te p lan and a l imi ted number of c r o s s
sections are required to depict the site geometry and contour of the cover tc
be placed over the site.

3. Cover Conposition and Thickness

It is proposed that the cover for the A. L. Taylor site cons is ts of on-
site s o i l s or soi l - l ike mater ia l . These so i ls c lass i f y as ML or CL s o i l s
accord ing to the Unified Soil C l a s s i f i c a t i o n System. The two pr incipal
objectives of the cover for the site are to provide for rapid runoff of
rainfall and to limit infiltration through the cover into the buried waste
cells. The ML and CL soils existing at the site possess desirable
characteristics and properties with regard to the stated objectives for the
cover.

The areal extent of the cover has been determined based on ava i l ab le
Information regarding the locations of buried was te trenches. Signif icant
volumes of information were available regarding these locations. That infor-
mation was presented previously in this report and was extensively utilized
in the design of the cover.

The only source of water for infiltration at the site is rainfall.
Therefore, an eva luat ion of the local water balance, w i th respect to the
cover, is essential for design of the cover. The closest weather station to
the A. L. Taylor site, which has a significant length of record, is the
Lou isv i l l e WSFD stat ion located in Je f ferson County. This stat ion has 46
years of temperature and precipitation data available.

Three water balance calculat ions have been made for the A. L. Tay lor
site. The first calculation is for what can be considered the undisturbed,
prewaste d isposa l water balance. Exist ing condit ions at the site are ap-
proximated in the second calculation, which assumes a thin soil cover over
the buried waste. The third calculation considers the water balance for the
site with the proposed remedial actions in place. Details and assumptions
for each calculation are Included 1n Appendix 2, along with the water balance
table for each calculation. Climatological data and evapotranspiration cal-
culations are also included in that appendix. Summaries for the water bal-
ance calculations for the three situations analyzed are as follows:

• Water Balance - Prewaste Disposal Conditions - The following assump-
tlons and parameter selections were made for purposes of the calcula-
tions:

- Soils at the site are clay loams and have an average thickness of
36 Inches over the site.

- Runoff coefficients are 0.35 for wet seasons when soil moisture
contents are high and 0.24 for dry seasons.

- Soil moisture storage capacity at field capacity 1s 375 mm per
meter of soil depth. The capacity for 36 inches of soil 1s 343 mm.

Based on these assumpt ions, an annual rainfall of 1,095 mm wi l l
result in 328.9 mm runoff, 747.8 mm of evapotranspiration, and 18.3
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mm of percolation which would be avai lab le for groundwater recharge.
These results indicate that little or no recharge of the groundwater
system was occurring at the site. A near-balanced condition appears
to have existed between infiltration, soil mositure storage capaci ty ,
and evapot ranspi ra t ion. Only during per iods of a b o v e ave rage
rainfall would water potentially percolate into the groundwater
system.

• Water Balance - Existing Site Conditions - The following assumptions
and parameter selections were made for purposes of the calculat ions:

- Soils at the site are clay loams.
- The thickness of soil cover over the waste trenches is one foot.
- The runoff coefficient for the site is 0.28. No consideration is

given to wet and dry seasons due to the lack of vegetation on the
site.

- Soil moisture storage capacity at field capacity 1s 375 mm/meter of
soil depth. The capacity for 12 inches of soil 1s 114 mm.

Based on these assumptions, an annual rainfall of 1,095 mm will
result in 306.5 mm of runoff, 575.7 mm of evapotranspiration, and
212.8 mm of percolation. The ex is t ing si te condit ion has increased
percolation over the preexisting conditons; and, therefore, poten-
tially increased the volume of water moving through the shal low
aquifer.

• Water Balance - Proposed Remedial Actions - The following assumptions
and parameter selections were nade for purposes of the calculat ions:

- The type of soil used for the cover is clay loam.
- The coyer has an ef fect ive th ickness of 30 inches cons is t ing of 6

Inches of compacted, existing, in-place soil; 18 Inches of
additional soil, placed and compacted; and 6 Inches of topsoil to
provide for a vegetative cover.

- Runoff coefficients return to those prewaste disposal conditions
(0.35 for wet seasons and 0.24 for dry seasons).

- Soil moisture storage at field capacity is 375 mm per meter of soil
depth. Actual capacity for the 30 Inches of soil comprising the
cover is 285 mm.

Based on these assumptions, an annual rainfall of 1,095 mm will
result In 328.9 mm of runoff, 705.6 mm of evapotranspiration, and
60.5 mm of percolation through the cover on the site. Resul ts of
these calculations Indicate that for a cover consisting of two feet
of material, percolation Is reduced significantly and the water
balance at the site 1s returned to essentially prewaste disposal
conditions.

These water balance calculations Indicate that little or no percolation
of water will occur with the proposed cover 1n place at the site. Presently,
all except one of the waste pits are covered with soil. With the addition of
two additional feet of soil placed and compacted over the site, an adequate
thickness of soil should exist over the buried waste to extremely limit, if
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not totally eliminate, percolation of water from the surface into the site.
Therefore, the volume of leachate generated at the A. L. Taylor site is
expected to be minimal or nonexistent as a result of percolation of rainfal l .
It should be noted that the only water a v a i l a b l e for perco la t ion is that
which fal ls directly on the site, as all o f f -s i te runoff wi l l be d i ve r t ed
around the site.

The average annual depth of frost penetration as reported in the Asphalt
Institutes' Soil Manual (MS-10), March, 1978, is 10 inches. The p roposed
cover thickness is 24 inches and will be adequate to prevent frost penetra-
tion through the cover. Cracking due to moisture loss will be controlled by
a vegetative cover.

Gas migration was not considered as a factor in the cover design since
gas producing decomposition and/or chemical reactions should not be occurring
at the site.

4. Cover Placement and Configuration

The adequacy of cover placement and compaction procedures determines the
effectiveness of the cover in achieving its objectives. Therefore, careful
consideration needs to be employed during design and construction to ensure
proper cover Installation.

Preparat ion of the ground surface prior to placement of the cover is
very important. Steps which need to be taken, and the reasons for tak ing
them, can be summarized as fol lows:

• All vegetation needs to be cut and removed from the area where the
cover ts to be placed.

• The area to be covered should be graded prior to placement of the
cover to eliminate irregularities in cover thickness. Small gullies
and low areas should be filled to eliminate potential ponding areas.

0 To prepare the exist ing in-place soi ls for cover placement and to
utilize these in-place soils as a component of the cover system, the
surface should be graded and then disked to a depth of 6 Inches to
loosen the soils. These in-place soils should then be compacted to
form a suitable base for the cover and to increase Its effectiveness.
If necessary, water should be incorporated during disking to
faci l i tate compac t ion . There shall be no spec i f ic dens i t y
requirement for this process other than a minimum number of passes
for the compaction equipment.

The surface preparation, along with compaction of the existing surface,
should provide a firm base upon which placement of the cover can commence.
If waste materials are close to the surface and create soft spots where the
weight of construction equipment causes deformations in the surface, these
locations will become evident during compaction of the existing soils. If
these soft spots are severe enough in nature to require remedial act ions
(such as placement of engineering fabric and thickening of the cover), those
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actions could be taken prior to initiating the placement of cover material
over the entire area.

The cover is to be p laced and compacted in layers. To ensure adequate
compac t ion , six inch thick l i f ts should be used. This lift t h i c k n e s s is a
relatively standard construction practice which should pose no special prob-
lems to a contractor . Ef for ts should be made to ensure a un i fo rm l ift
thickness.

Compaction of soil over solid or semiliquid wastes can present special
problems. The elastic or plastic characteristics of the wastes can absorb a
portion of the energy exerted as compac t i ve effort . Th is nay result in a
lift of soil which will not meet density requirement. It has been recommend-
ed in several publications that the standard moisture-density test (ASTM
0698) be modified to a 5 to 15 blows-per-layer test. Maximum dry density as
determined by this test is a more realistic value. It has been recommended
that a compaction specification of 90% of maximum dry density, as determined
by this modified test method, be used. Since the source for the cover
material has not been establ ished, it wil l be necessary to test the cover
material when a source is located to establish the compaction specification.

The placement and compaction of the cover should be sequenced such that
work proceeds simultaneously. Once a 11ft is placed, compac t ion should
fol low immediately to prevent loss of moisture. It follows, that material
should not be p laced during a work day which cannot be compacted the s a m e
day. Once the top lift 1s placed and compacted, the topsoil layer should be
spread. The topsoil layer serves as a buffer between the compacted layers
and the atmosphere. To provide for establishment of plant growth, the top-
soil layer should not be compacted. Seeding should follow placement of the
topsoil in a reasonably short time.

5. Topsoil and Vegetation

The purpose of the topsoil layer Is to provide a buffer between the
atmosphere and compacted cover layers, as well as to provide a growing media
for vegetation. The source of topsoil for the cover has not been estab-
lished. Existing soils at the site are an acceptable source, as well as the
utilization of an enhanced topsoil substitute such as the New Providence
shale. A discussion of possible topsoil sources and tests to be run to
evaluate these sources 1s presented In a preceding section of this report.
For purposes of evaluating topsoils, agronomic considerations should prevail.
Enhancement of the topsoil or topsoil substitute should be based on the
agricultural testing parameters of soil pH and available plant nutrients.

Vegetation on the cover provides erosion protection and limits the rate
of moisture evaporation, thereby reducing Infiltration by preventing cracking
and breaching of the cover by erosion. To protect the soil cap from erosion
and drying, thereby protecting the clay cover, a strong stand of vigorous
vegetation will be established. Vegetation reduces raindrop Impact on runoff
velocity, strengthens the soil mass, and holds moisture to prevent dry crack-
ing.
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Over the largest portion of the site, the moderate grades allow for the
appl icat ion of a general seed mixture. Th is mix ture shou ld conta in 36*
Kentucky 31 Fescue, 22% Perennial Rye, 15% Kentucky B luegrass , and 27%
Annual Rye. The va r ious const i tuents of the mixture combine to prov ide a
rapid start and strong cont inued growth. A f te r seeding, the area shal l be
mulched to protect the seedlings and prohibit erosion.

On the steeper slopes, a seed mixture of 53% Crown Vetch and 47% Peren-
nial Rye shall be applied. This seed mixture has been demonstrated to pros-
per on steeper s lopes and shall be nulched and netted after seeding. The
ditches shall be sodded or rip-rapped according to their slopes.

B. DRAINAGE DIVERSION DITCH

To limit the amount of water ava i lab le for Infiltration and eros ion
within the limit of the cover, a series of diversion ditches is required.
These ditches are designed to intercept runoff upland of the site and channel
It around the cover area. Ultimately, this surface water Is discharged to
Wilson Creek just below the site.

An estimate of acreage contributing runoff to the site was made based on
a study of the Brooks, Kentucky, topographic quadrangle map published by the
United States Geologic Survey and site investigations. The total area of 9.6
acres, which contributes runoff, 1s steeply sloped and heavily forested. For
purposes of runoff calculation, a "C" value of 0.35 was assumed and the time
of concentration was taken to be 15 minutes. The intensity associated with
this duration, for a 25-year recurrence Interval taken from Intensity dura-
tion curves published by the Kentucky Bureau of Highways, was found to equal
4.9 inches per hour. Application of the rational formula results in a total
runoff f low of 16.46 cfs. Natural drainage features upland of the site tend
to divide the total f low between the northern and southern ditches. It is
estimated that 45% (7.2 cfs) of the flow will be intercepted by the northern
ditch and the remaining 55% Intercepted by the southern ditch.

For ease of construction, control of erosion, and continued maintaina-
bility, a V-ditch section with 4:1 side slopes 2.0 feet deep has been se-
lected. Site geometry dictates a range of slopes from 1.5% to 14% w i th
controll ing slope of 3.5% on the northern ditch and 2.5% on the southern
ditch. Using the Manning equation (N * 0.090), the depth at design flow can
be calculated. The depth of flow in the northern ditch at 7.2 cfs is approx-
imately 1.0 foot, which Is acceptable. The depth In the southern ditch at
9.26 cfs Is approximately 1.2 feet, which 1s acceptable. Ditch sections with
slopes greater than 10 percent shall be rip rapped.

C. MONITORING WELL SYSTEM

A component of the remedial act ions proposed for the A. L. Taylor site
Is the Installation of a monitoring well system. The purpose of this system
Is to detect any migration of contained contaminants from the site. Avail-
able data show that the shallow groundwater system transmits little, if any,
water and that the most probable path for any groundwater movement is the
weathered shale layer. However , 1t should be noted that the subsurface
conditions existing at the site are virtually impermeable, with permeabili-
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ties in the range of 10"7 cm/sec. Based upon these conditions, the monitor-
Ing wel ls will be constructed in a manner to secure samples from the weath-
ered shale layer.

It is proposed that the monitoring well system for the A. L. Taylor site
consists of a series of seven wells as shown on Figure 7 and detailed in the
construction drawings. One well will be located upgradient from the site to
monitor background groundwater conditions. The remaining six wel ls will be
located downgradient to monitor for potential pollutant migration. Three of
these wel ls will be located within the site on the down-gradient side of the
Identified waste cells (refer to Figure 7) to serve as a mechanism for early
detection of pollutant migration. The other three wells will be located in a
similar arrangement immediately outside the site boundary. The concept
behind this approach to the monitoring well system is that if pollutants are
detected 1n the Interior wel ls , then additional remedial act ions can be
Implemented to prevent further pollutant migration. If this occurs, then the
three exterior wells will continue to be monitored for the effectiveness of
the additional remedial actions, while the interior wel ls will provide valu-
able data relative to the extent and degree of pollutant migration.

It is anticipated that the six down-gradient wells will be drilled to a
depth of approximately 30 feet, while the up-gradient well will be approxi-
mately 100 feet deep. The wells will be constructed 1n accordance with the
specifications and the details provided in the construction drawings.

D. SECURITY FENCE AND SIGNS

A security fence is proposed that will enclose the entire site to pre-
vent unauthorized access by the general public, to protect the instal led
remedial actions, and to eliminate the potential for human exposure to pollu-
tants. It is proposed that a 6-foot chain- l inked fence topped by three
strands of barbed" wire be installed approximately 15 feet beyond the outside
edge of the proposed drainage diversion ditch. This additional space will
allow for access around the site, for routine maintenance, and for access to
the monitoring wells. The proposed fence will be equipped with two gates,
which will be locked at all times, to provide access for authorized personnel
and to provide for maintenance of the power line traversing the site. Addi-
tionally, it is recommended that several permanent warning signs be placed on
the gates and along the fence.

E. RECORD PLAT

Another requirement associated with the closure of the A. L. Taylor site
will be to document the location and site history. The fo l lowing wil l be
required to provide this documentation: survey the site and prepare a record
plat that will contain a written warning concerning the waste buried at the
site; identify the location of the waste cells; provide a caution relative to
future use of the site; and file this Information 1n the public records of
BulUtt County.
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IV. SUMMARY

This design report for remedial actions at the A. L. Ta, te has
summarized the available background data, analyzed the site's gev. nnical
characteristics, documented the applicable design considerations, and de-
tailed the proposed remedial actions. The accompanying set of plans and
specifications provides the information necessary for construction of the
proposed remedial actions.

The proposed remedial actions for the A. L. Taylor site can be summa-
rized as follows:

• Impermeable Cap and Cover

• Drainage Diversion Ditch

• Monitoring Well System

• Security Fence and Signs

• Record Plat

These proposed remedial actions are predicated on the integrity of the
in-place soi ls and shales and their ability to preclude migration of the
buried wastes. Data for the site reveals numerous supportive facts relative
to this approach that can be summarized as follows:

• The underlying shale (bedrock) is deep and massive with no detectable
fractures and will preclude the vertical migration of existing con-
taminants.

• The up-gr'adient groundwater recharge area is minimal and results in
virtually no groundwater movement onto the site.

• The native, Jn-place soils and shales possess permeabilities on the
order of 10"' cm/sec and are considered acceptable for providing on-
site containment of hazardous wastes.

Additionally, the site will be provided with six down-gradient monitor-
ing wells. Three of these wells will be located within the site on the down-
gradient side of the Identified waste cells to serve as a mechanism for early
detection of pollutant migration. The other three wells will be located in a
similar arrangement Immediately outside the site boundary. The concept
behind this approach to the monitoring well system Is that if pollutants are
detected In the Interior wel ls, then additional remedial actions can be
Implemented to prevent further pollutant migration. If this occurs, then the
three exterior wells will continue to be monitored for the effectiveness of
the additional remedial actions, while the Interior wells will provide valu-
able data relative to the extent and degree of pollutant migration.
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APPENDIX 1

GEOLOGICAL SITE INVENTORY

SUBSURFACE SAMPLE DESCRIPTION

TAKEN FROM E AND E REPORT,

"REMEDIAL ACTION SITE INVESTIGATION,"

DATED DECEMBER, 1982
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APPENDIX 2

BACKGROUND DATA AND

WATER BALANCE CALCULATIONS
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LIST OF PROJECTS
GEOSC1ENCES RESEARCH ASSOCIATES. INC.

Year
79-80

80
80
80

80

80

80
80
80

Cost or
Bid Estimate
143.301

1.290
1.677
240

1.327

2.707

286
1.458
45.203

80

80
81

81
81

81

2.012

200
2.220

1,345
3.160

304

Client
Purdue U./EPA Grant

Mayne Hamilton. Danville, II
NEUCO. Indianapolis. IN
Don Darnel1, Newport. IN

Smith. Hlnchman ft Grylls. Detroit. Ml

Soil Systems. Inc.. Bloomlngton. IN

Ind. Cal Pro.Nashville. TN
Orbit Gas Co., Owensboro, KY
U.S. OSM. Indianapolis. IN

Resource Analysts. Bloomlngton. IN

TOM Davls. Zlon. IL
U.S. DOI/HCRS. Ann Arbor. MI

Halderman Farms. Uabash, IN
John Kyle. Noblesvllle. IN

Eng. ft Test. Service, Indianapolis, IN

O
O
O

Project Description
Groundwater Inventory for Indiana for EPA
underground Injection control program <G
Log oil well and geophysical interpretations
Groundwater study for development of coal mine
Groundwater study to determine extent of contain
nation from nitrate spill
Determine groundwater flow characteristics in
karst area
Lithic materials and geomorphology study of
archaeological site
Limestone fracture analysis for underground mine
Air photo analysis of fractures
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining
Geomorphology and soils study for archaeological
site
Property evaluation for coal reserves
National natural landmarks study for several sites
in Indiana
Property evaluation for coal reserves
Expert witness for litigation, environmental study
of affects of new highway
Consultation regarding groundwater hydrology and
geomorphology in a karst area



Year "
81

81

81
81

81
61
81

Jost or
Bid Estimate

1.055

1.786

409
160

3.400
160

33.008

81

81

81-82

82

4.748

7,082

81
81

81
81-82
81-82

468
3.502

690
2.100
39.442

80.340

1,000

Client
Warren Energy Corp.. Owensboro, KY

Rlchalyn Indus.. OMensboro. KY

Judy Van Ablee. Indianapolis. IN
Henry Ruppert. Bloomlngton. IN

George Cralg, Brazil. IN
Robert Howard. Louisville. KY
U.S. OSM/COM subcontract

U.S. OSM/SIECO subcontract

County Line Stone, Scotland, IN

City of Dana. IN
Larry Baker. Bloomington, IN

George Jerutis, New Lenox, IL
Don Campbell, Convlngton, IN
U.S. OSM, Indianapolis. IN

U.S. OSM, Indianapolis. IN

Comet Coal & Clay Co.. Linton, IN

O
O
CD

Project Description
Fracture and lineament analysis from air photos
and LANOSAT
Fracture and lineament analysis from air photos
and LANDSAT
Property evaluation for coal reserves
Consultation regarding soils and geomorphology
property development ^
Expert witness for litigation, blast damage
Consultation regarding springs In Indiana
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining
Surface and groundwater. hydrology and geology study
limestone quarry
Groundwater study for city wells
Surface water and groundwater hydrology evaluation
and geomorphology interpretation of karst area for
development
Property evaluation for oil reserves
Expert witness, for litigation, blast damage
Surface water and groundwater hydrology and geolog>
baseline study for predicting affects of strip
mining
Surface water and groundwater hydrology and geoloc
baseline study for predicting affects of strip
mining
Surface water hydrology study and sediment pond
des ign



jfeaj"
82
82
62

82

82

82-83
82-83

02-83

Cost or
,d Estimate

5.540
1.305
7.250

16.414

15.000

82
82
82
82
82
82

82-83

32-83

82-83

32-83

505
2.842
1.105
213

1.224
800

193.000

36.000

3.500

9.000

2.000
16.000

10.000

Client
U.S. 001 Nat. Park Service. Atlanta. GA
U.S. DO I Nat. Park Service. Atlanta. GA
U.S. OSM/SIECO subcontract

U.S. OSM/SIECO subcontract

Central Disposal, Inc.. Switz City. IN

Uernlgk Coal, Clinton. IN
Foertsch Const., Lamar. IN
Gene Clicks Co.. Indianapolis. IN
Delta Mining. Tell City. IN
County Line Stone. Scotland, IN
Mulzer Crushed Stone. Tell City. IN

Purdue U./EPA Grant

U.S. 001, Nat. Park Serv., Atlanta. GA

Resource Analysts. Bloomington, IN

BFC Coal Co., Boonvllle. IN

Central Disposal. Inc.,' Switz City, IN
Coal. Inc., Linton. IN

Comet Coal & Clay, Linton, IN

Project Description _|
National natural landmarks study In At, TN, and O
National natural landmark study In GA ^
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip O
mining <^C
Surface water and groundwater hydrology and geo'ogy-o
baseline study for predicting affects of strip CC
mining Cc
Surface water and groundwater hydrology and geology
evaluation for sanitary landfill
Coal mine permit application
Surface water hydrology assessment for coal mine
Geology study for construction materials
Soils study for dam construction
Rock analyses for limestone quarry
Evaluation of quality and quantity of gravel
deposit
Groundwater quality and quantity study for Indiana
(EPA. UIC program)
Geomorphology and geology evaluation of East Gulf
Coastal Plains for Nat. natural landmarks
Geomorphology study along Ohio River for archaei
logical site
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining
Groundwater quality study for sanitary landfill
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining. Prepare permit application for coal mine
Prepare two coal mine permit applications



Year
82-83

82-83

82-83
82-83

82-83

82-83
82-83

82-83

Cost or
did Estimate

1.200

9.000

92-83

12-83

82-83

8.000

7.000

4.500

82-83
82-83
82-83

82-83
82-83

4,000
1,000
3,000

10,000
25.899

I.500
3,653

25,000

20.000
II,554

5,000

Client
Dyer Construction, Huntington, IN

Fossil Fuels. Bloomfield, IN

General Motors, Bedford, IN

Great Lakes Limited. Terre Haute. IN

Green Ridge Coal, Tell City. IN

Havlland Coal. Coal City. IN
ATEC Assoc., Indianapolis, IN
Invesco International, Odon, IN

J H & L Coal Co.. Terre Haute, IN
Ind. DNR. Dlv. Rec.. Indianapolis. IN

J t J Coal Co., Boonvllle. IN
SIECO. Inc., Columbus, IN

Life Systems, Inc., Cleveland, OH

Marigold Mining, Lamar, IN
U.S. DOI Nat. Park Serv., Washington,

S & G Excavating, Terre Haute, IN

Project Description "^
Surface water and groundwater hydrology and gee |?
baseline study for predicting affects of strip
mining "*
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining, and preblast surveys <

Surface water and groundwater hydrology evaluation <-
for a surface Impoundment <
Surface water and groundwater hydrology study to
predict affects of surface mining
Surface water and groundwater hydrology and geoloyy
baseline study for predicting affects on strip
mining
Prepare coal mine permit application
Ecology study to predict affects of surface mining
Surface water and groundwater hydrology study to
predict affects of surface mining
Prepare coal mine permit application
Surface water and groundwater hydrology and geology

• baseline study for predicting affects of strip
mining
Assist In preparing coal mine permit application
Surface water and groundwater hydrology and geoK3y
baseline study for predicting affects of strip
mining
Surface water and groundwater hydrology and
geomorphology study In karst area
Prepare three coal mine permit applications

D.C. Ecology study of Mississippi Embayment for Nat.
natural landmarks
Surface water and groundwater hydrology and geology
baseline study for predicting affects of strip
mining



Year
82-83

82-83

82-83

83

83

83

83

j

83

83

33

Cost or
Bid Estimate

9,000

2.500

3,000

12.000

1,200

2.500

6,000

1,5011

5,000

13,000

40,000

Client
Superior Coal, Jasper, IN

Vigo Coal Co.. Inglefield, IN

Wabash Valley Coal. Terre Haute, IN

Life Systems. Inc.. Cleveland, OH

Smith Quillman Assoc., 81 coming ton, IN

Alternative Designs, Inc., Brownstown.

Alternative Designs, Inc., Brownstown,

Smith Quillman Assoc., Bloomington, IN

National Laboratory, Evansville, IN

Woolpert Consultants, Dayton, OH

Purdue U./US ERA Grant

Project Description '
Surface water and groundwater hydrology and gee
baseline study for predicting affects of strip
mining
Surface water hydrology and geology study to
affects of coal mining
Surface water hydrology and geology study to predict
affects of coal mining
Surface water and groundwater hydrology and geomor-
phology study In karst area
EIS for Water's Edge Condominium, The Pointe, Lake
Monroe, Monroe County, IN

IN Categorical Exclusion for bridge In Jackson County,
IN

IN Environmental Assessment for bridge in Jackson
County, IN

Geotechnical support and design of drainage
treatment for sinkholes.

Geologic and Hydrologic analysis of proposed surface
coal mine.

Geologic and hydrologic studies for abandoned under-
ground mine closure in Sullivan Co., IN.

Oil well brine sampling and analysis for groundwater
studies in Indiana.
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RECORD OF DECISION

REMEDIAL ALTERNATIVE SELECTION
b- '5 - ib

A. : . . 7=>v".':r ~: te (Valley cf the Drugs ' , B u l l i t t County, K e n t u c k y

Cocunents Reviewer

I ar basinc my decision primari ly on the following documents describing
the analysis of cost and effectiveness of renedial alternatives for the
A. L. Taylor Site.

Cones toga-Rovers and .Associates Limited, 1986 Prel iminary Renedial
Construction Design, A . L . Taylor Site, Bu l l i t t County, Kentucky.

Metcalf and Eddy, Inc . , 1984, Feasibi l i ty Study Addendum and Eridanger-e-t
Assessnent of the A. L. Taylor Site, Brooks, Kentucky.

Ge?=c Len^s Research Associates, Inc . , 1984, Hydrologic Inves t iga t i :~ :'
the A. L. Taylor Site, Bullitt County, Kentucky.

decadences Research Associates, Inc., 1983, Technical Proposal for Soi l
and Groundwater Testina and Pemeability Determination at A. L. Tayl ~r
L a n d f i l l Site, B u i l i t t County, Kentucky.

NLE Ccrrc-^t ion, 1983, Sar.plinc Invest igat ion Pepcrt, A. L. Taylor ?!-.-,
Brook s , r'e nt ucky .

V e t c a l f and Eddy, I nc . , 1983, Review of Data and Proposed Remedial A l t e r
nat ive for one A. L. Taylor Site, Brooks, Kentucky.

Oecsc ienoes Research Associates, Inc . , 1983, A. L. Taylor Site Cr.site
Ccntai ment P lan .

Te-iech L- ' i r ;-nental Engineers, Inc., 19=3, Final resign Re-crt fcr
?er^edi-.l A : t i o n of the A. L. Taylor Hazardous Waste Disposal Site.

Ecology and Environment, Inc., 1982, Feasibility Study of Remedial
Alternatives for the A. L. Taylor Site, Task Report to the ERA.

Ecolocv and Environment, Inc. , 1982, Remedial Action Site Inves t iga t ion ,
A. L. Taylor Site, Brooks, Kentucky. Task Report to the EPA.

U.S. EPA, 1982, Historical Analysis A. L. Taylor Site, Brooks, Kentucky.
Environmental Monitorina System Laboratory Environmental Photographic
Interpretation Center, Warrenton, Virginia .

Ecology and Environment, Inc., 1982, A. L. Taylor Site Deep Test Boring,
Letter Report.

F.c~lccv a^ Fr-vironment , TT., 1981, Ceolonic Investiaation at A. L. Tavlor
Site, Letter Report to Ricnard D. Stonebraker.
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Tfechnos, Inc., 1981, Subsurface Investigation of the A. L. Taylor Hazardous
Material Site, Bul l i t t County, Kentucky, Report to Ecology and Environmental
Inc. and U.S. EPA.

Tenech Environrental Engineers, Inc., 1983, Contract DocLre.nts for Fte.^edia:
Actions at the -.. L. Taylor Hazardous Waste Disposal Site.

Tenech Environmental Engineers, Inc. , 1983, Ser-ieJial .Actions for the
A. L. Taylor Hazardous Waste Disposal Site.

U.S. EPA, 1980, Valley of the Druns, Bullitt County, Kentucky, Oil and
Special Materials Control Division, Washington, D.C.

U.S. EPA, 1979, Valley of the Drjns, Shepherdsville, Kentucky, Environment a I
Response Tean, Edison, New Jersey.

U.S. EPA, 1979, Soil Coring Study, A. L. Taylor Hazardous Waste Site,
Bullitt County, Kentucky, Region IV Surveillance and Analysis Divisio-, A-_--.-
Georgia.

U.S. EPA, 1979, Environmental Monitoring Activities Associated with
Hazardous Waste Storage Sites, Louisville, Kentucky, Region IV Surveill3-.oe
and .Analysis Division, Athens, Georgia.

U.S.G.'S., I960, Avai labi l i ty of Ground-water in Bul l i t t , Jefferson and
Oldhall Counties, Kentucky.

Staff Sunraries and Fteccnnendations are atttached.
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Description of Selected Remedy

The selected renedy includes:
0 Remove surface water from the site.
0 Secure pond sediments, si udge and materials frcn low-lying areas beneath

the cap.
0 Install f inal cap cover for containment of the waste materials.
0 Construct a surface water drainage diversion which wi l l route surface

water around the cap area and which can accommodate a 25 year/24 hour
storm.

0 Implanent a performance monitoring program on Wilson Creek (the only
potential receptor of chemical migration) to evaluate the effectiveness of
the clay cap insuring mitigation of surface chemical migration.

0 Following the completion of the ranedial construction the site will be
secured with the installation of a six foot high chain l ink fence with
appropriate gates.

0 The site will be subject to a regular inspection and maintenance program
following completion of ranedial construction for a period of thirty ( 3 0 )
years.

0 The active contaminant migration pathway at the A. L. Taylor site is by
surface water runoff. The final cover is proposed as a method of containina
waste materials and preventing contact between surface water and waste.

0 Based on the cost-effective criteria of Section 300.68 (j) of the National
Contingency Plan, evaluation of the remedial alternatives and the
endangerment assessment, EPA recormends that the onsite contaminment
alternative as proposed in the conceptual design submitted by the potentially
responsible parties be implemented at this site.

DECLARATIONS

Consistent with the Comprehensive Environmental Response, Compensation,
and Liability fct of 1980 (CERCLA), and the National Contingency Plan (40
CFR Part 300), I have determined that the on site containment alternative
is a cost effective remedy and provides adequate protection of public
health, welfare and the environment. The Commonwealth of Kentucky has
been consulted and agrees with the approved remedy.

In addition, the action will require future O & M activities to ensure
the continued effectiveness of the remedy. These activities will be
considered part of the approved actions and eligible for Trust Fund
monies for a period not to exceed 1 year.
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I have also determined that the action being taken is appropriate when
balanced against the availability of Trust Fund monies for use at other
sites.

JUN 1 8 1955

Cate Jack E. Ravan
Reaional Administrator
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Remedial Alternative Selection
A. L. Taylor Site
Brooks, Kentucky

SITE LOCATION AND DESCRIPTION'

The A. L. Taylor site, also known as "Valley of the Drurs", is an unccntrcll:
industrial waste dump located in a small valley in northern Bullitt County-
just south of the Jefferson County line off Kentucky State Highway 1020
outside the cormunity of Brooks, Kentucky (see ficure 1).

The topography of the north-central portion of Bullitt County is characterize
by steep slopes, particularly in that portion of the county bordering Jeffer=
County. The A. L. Taylor site falls within this aeneral characterization
having 20 to 30 percent slopes on the western and northern sides of the site
and 10 percent on the southern and eastern sides. The site is not within
any 100 year flood plain. Most of the surface area of the site has beer.
araded so that the land gradually slopes eastward toward Wilson Creek,
located adjacent to the site. There are five residences and a private
country club located within a few thousand feet of the site.

Groundwater at the site occurs in two aquifers: a shallow unconfined perched
aouifer and a deeper confined 1 iinestone aquifer. Groundwater monitoring
wells drilled on site in both water-bearing units show that both are
unusable as drinking water supplies due to poor ouality and low yield.
Local populations around the site use cisterns and public water supplies.

Wilson Creek, located adjacent to the site, is a snail stream subject to
seasonal low flow conditions. The stream lies within the Salt River
drainage basin and is classified for recreational use.

SITE HISTORY

The A.L. Taylor site was first identifed as a waste disposal site by the
Kentucky Department of Natural Resources and Environmental Protection
(KDNREP) in 1967. The actual disposal site covers 13 acres of the 23-
acre tract owned by Mr. Taylor. The surface features of the site have
been substantially disturbed. Mr. Taylor excavated pits on site and
emptied the contents of the drums into them and recycled the drums. Soil
fron nearby hillsides was eventually used to cover the pits after the
KDNREP stopped Mr. Taylor fron burning solvents. Thousands of drums were
also stored on the surface, especially during later years of operations.
During the remedial investigation, four or five major cells of buried
wastes containing chemical liquids, sludges and crushed drums were
identified.
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Throughout the history of site operations from 1967 to 1977 Mr. Taylor never
applied for the required state permits. The KDNREP f irst documented releases
of hazardous substances frcm the site in 1975. They pursued legal actions
against Mr. Taylor unt i l his death in late 1977.

In January 1979, at the request of the KDNREP EPA responded to releases
of oil and hazardous substances at the A. L. Taylor site. Under the authority
of Section 311 of the Clean Water Act, the EPA Emergency Response Branch
On-Scene Coordinator prevented further releases of pollutants into nearby
Wilson Creek by constructing interceptor trenches and a temporary water
treatment system, securing leaking drums, and segregating and organizing
drums on site.

In 1980 the KDNREP contacted six responsible parties who identified and
removed approximately 30 percent of the waste remaining on the surface of
the site. Following this removal an estimated 4,200 dnms remained.

In 1981 EPA again inspected the site and discovered deteriorating and leaking
drums and discharges of pollutants into Wilson Creek occurring once again.
EPA, responding under the emergency provisions of CERCLA, upgraded the existing
treatment system and removed the remaining 4,200 drums of surface wastes off
site for recycling or disposal. There remains, however, an unknown amount of
waste buried on site.

CURRENT SITE STATUS

The paints and coatings industries of the Louisville area were the primary
waste generators using the A. L. Taylor site. Sane of the drums were emptied
into open pits, cleaned and recycled. Other drums were buried on site, and
during the later years of operation many drums were stored on the surface.
The open pits which were once used for burning solvents had been covered over
prior to EPA's involvement.

The initial drum inventory conducted in 1979 showed 17,051 drums on the
surface and of those, 11,628 were erpty. During the 1979 emergency response,
several disposal pits were discovered. Over the next three years several
investigations were conducted to define those disposal pits, including
exploratory test pits and the use of geophysics (see Figure 2). An estimated
volume of material and number of drums in each disposal pit is given in
Figure 3.

Analytical data has been collected during several site actions including the
two immediate removals and the remedial investigation. Hazardous substances
detected on site include the following classes of compounds: heavy metals,
ketones, phthalates, polychlorinated biphenyls (PCB), chlorinated alkanes and
alkenes, aronatics, chlorinated aronatics, and polynuclear aromatics. In all,

-2-
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figure I.I
SITE LOCATION

A.L. TAYLOR SITE
, Kentucky
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BURIED HASTE CELLS, C'



em en

MATERIALS ERODED FROM SHALE

ILSON CREEK
COMPOSED OF FINE SILTS

NEW ALBANY SHALE (UNWEATHERED)
PERMEABILITY 6 i IO-*cm/i*c
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figure 2.1
SCHEMATIC OF

ORIGINAL VALLEY AND CURRENT GEOLOGY
Bullitt County, Kentucky
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SUSPECTED WASTE DISPOSAL AREA
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' figure 3.2
PROPOSED MONITORING WELL LOCATIONS

A.L. TAYLOR SITE
Buffi ft County, Kentucky
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FIG ' JRE 3

ESTIMATED QUANTITY OF BURIED WASTES
AT THE A. L. TAYLOR SHE

BROOKS, KENTUCKY

LOCATION VOLUME OF HATER1AL NUMBER OF DRUMS

Trench 1

Trznch 2

Trench 3

Trench 4

Trench 5

•Totals

(1n cubic
M1 nimuml

78,875

40,875

13,750

3fl,000

21.812

193,312

feet)
Maximum'

147,125

66,625

25, 500

63,750

36.312

339,312

(uncryshed)
Minimum^ Maximur* i-*

2155 8040

1117 3641

376 1393

1038 34*d

596 19P4

5282 18,542

NOTES:

1. Calculated using major anomaly area times 5 feet thickness plus
significant anomaly area times 2 feet thickness.

2. Calculated using major anomaly area times 10 feet thickness plus
significant anomaly area times 2 feet thickness.

3. Calculated using density of one drum per 36.6 cubic feet and minimu-
volume.

4. Calculated using density of one drum per 18.3 cubic feet and maxima
volume.

5. If drums are crushed, the estimated number nay Increase from two tc
five times the number of drums given.

€. The values given are order of maonUude estimates only. Area
locations are Indicated in Figure 1-2. One 55-gallon drum occupies
•bout 9.15 cubic feet. Estimates calculated assume that the drums
were randomly dumped, yielding densities ranging from 18.3 to 36.6
cubic feet/drum.
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approximately 140 compounds have been identified. The chemicals found most
often and in highest concentrations were:

xylene methyl ethyl ketone
methylene chloride acetone
phthalates anthracene
toluene fluoranthene
alkyl benzene vinyl chloride
dichloroethylene aliphatic acids

PCBs were detected in low concentrations and several metals including barium,
zinc, copper, strontium, magnesium and chromium were detected in concentrations
exceeding background levels.

The highest concentrations of organic contaminants detected on site, other
than frcm drum samples, were from liquid samples collected in the test pits.
The average concentration of the major organic compounds detected are found
in the first column of Table 2. Sane of the same compounds were detected in
water samples from borings located downgradient of the test pits and are
included in Table 2. It is significant to note that some water samples from
the borings were collected immediately downgradient of the disposal cells,
yet the analyses showed relatively low concentrations of contaminants when
compared to the pit samples.

Groundwater and surface water resources were evaluated as potential routes
of exposure to hazardous substances released from the A. L. Taylor site.
Under existing and projected usage patterns neither of the sources appears to
be a likely route of exposure to populations located downstream of surface
water routes or downgradient of groundwater movenent from the site.

Groundwater is not currently a source of drinking water in the vicinity of
the site. The five hones located closest to the site are on cisterns,
other nearby residences and businesses are either on cisterns or are connected
to municipal water supplies. 'Poor water quality and low yield account for the
low use of both shallow and deep aquifers near the site. An adjacent landowner
had a well drilled but it was never used because of low yield. This well was
sampled during the remedial investigation and found to contain concentrations
of iron and manganese that were approximately 30 and 3 times National Drinking
Water Standards, respectively.

Similarly, a deep well installed in the limestone aquifer during the remedial
investigations had a flow rate of four gallons per minute and contained
concentrations of chloride that exceeded National Drinking Water Standards by
a factor of five.

Another factor limiting future human exposure risks is the limited population
growth projected in the vicinity of the site. Topographic features of the
area surrounding the site make it largely unsuitable for development.

-3-
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Geohydrologic studies of the site show that migration of contaminants off
site is likely to be very slow. The annual volume of groundwater moving
through the site is calculated to be low and assuming the fastest rate of
groundwater flow, 2.41 feet/year, and no attenuation of contaminants in the
site soils/ any contaminant plume might take 20 years to move 50 feet.

A deep well drilled on site revealed up to 85 feet of unweathered shale
isolating the limestone aquifer fron the contaminated overburden. Pressure
permeability tests performed on both shale units indicated little or no
fracturing in the formations reducing the likelihood of contaminants moving
into the deeper limestone aquifer.

Surface water, like groundwater, is not believed to be a severe potential
exposure route. The Salt River drainage basin which drains into the Chio
River is not a source of drinking water in the vicinity of the Salt-Ohio River
confluence. Louisville does get its drinking water from the Chio River but
at a location upstream of the Ohio-Salt River confluence. No other water
intakes are located along the Chio River for many miles downstream but even
if there were, the dilution factor (a million fold) should be great enough to
prevent any measurable effects.

Potential exposure through recreational use of surface waters also is low due
to the dilution factor. Recreational use of the streams leading fron the
site, although not documented, is believed to be low until the Salt River
confluence is reached.

ENFORCEMENT

On April 1986, the Uhited States filed a cost recovery action pursuant to
Section 107 of CERCLA; Section 311 of the Clear Water Act, and Section 7003
of the Resource Conservation and Recovery Act for emergency and other response
costs incurred at the site since 1979. The lawsuit was filed in the United
States District Court for the Western District of Kentucky against the current
and past owners and operators of the site and four of the primary generators.
The pending action was filed following the unsuccessful conclusion of
negotiations concerning future remedial activities at the site. Additional
cost recovery may be expected as future remedial activities are completed at
the site.

COMMUNITY RELATICMS

Two public meetings were held to present the recommended remedial alternative.
The first meeting was held on August 11, 1982 to discuss the modified onsite
containment/excavate-and relocate alternative. Representatives of EPA, KDNREPC,
local authorities, local media and the community were present. Discussions
were held outlining the development of the alternatives and the selection
process. Following the public meeting, 30-day comment period was given.
All reports and data were left on file at the Bullitt county courthouse. No
written comments were received.

Another public Tnp^Mm w*<? scheduled f^r - •-~->«Mtlon of the second remedial
reccu*ik;i*JaL.ion. in Li'i^s scu^i^ Mcd-xiy, 1'icia uu Juno 16, 19£_.,

-4-
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the onsite containment alternative was presented as the newly selected remedial
alternative. As in the f irst meeting/ cormunity turnout was low and no
written comments were received during the 30-day corn-tent period following the
public meeting.

ALTERNATIVE EVALUATION

Remedial alternatives evaluated at the A.L. Taylor Site are source control
measures. The migration of hazardous substances fron their original disposal
area is minimal and the remedial alternatives considered are to control off-
site migration.

The objectives of the remedial action are broad enough to address all routes
of release but focus on those areas with the greatest potential for having
adverse effects on public health and the environment. The remedy will also
take into account cost-effective considerations. With these criteria, the
following are the objectives for remedial action at the A.L. Taylor site:

1. The air quality will be protected by the control of missions of
particulate matter and toxic gases.

2. The recreational users and biota of downstream surface waters will
be protected from leachate and contaminated runoff.

3. Groundwater, although low yielding and unpotable, contributes to
surface water and will be protected by reducing aquifer recharge.

4. Local populations will be protected from direct contact with
contaminated soils.

The following remedial alternatives were evaluated.

1. No Action

The no action alternative is not acceptable because the wastes would
remain on site in an uncontrolled manner. The site would continue to
pose a potential threat to Wilson Creek.

2. Minimum Action Alternative

This alternative consists of leaving all buried waste in place, regrading
and revegetating the existing site surface, removing wastes fron the open pit
and surface dumping area northeast of the site, establishing a groundwater
monitoring program, operating and maintaining the existing runoff collection
and treatment system and preparing and filing a record plat. This alternative
is developed as a base line comparison for the other alternatives and is not
intended to meet the requirements of a RCRA facility.

3. Onsite Containment Alternative

The basic idea behind the onsite containment alternative is to isolate the

-5-
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buried hazardous waste without disturbing the existing waste cells. The RCRA
regulations governing a hazardous waste landfill will be used as guide lines
where possible.

The alternative includes a slurry wall keyed to bedrock, clay soil cover,
leachate/gas collection systan, leachate treatment system, runoff/drainage
diverson, revegetation, security fence and sign, and record plat.

4. Excavate-And-Relocate Offsite

This alternative includes excavating most of the onsite contamination, trans-
porting it to an approved disposal facility and restoring the site. This
alternative will be most effective in controlling long-term pollution levels
at the site. The cost of this approach is strongly dependent on distance to
the ultimate disposal site.

Ultimate disposal facilities costs for contaminated soils are given for com-
parison in the Table 15

5. Modified Onsite Containment/Excavate-And-Relocate

This alternative conbines onsite containment and excavate-and-relocate to
provide, a hybrid alternative. One approach considered was removing only the
free liquid in the waste pits but was rejected for cost reasons. The approach
developed will remove the most toxic and highly polluted material on site.
Both groundwater and surface water diversion will be provided, to prevent
soil moisture, shallow groundwater, and surface water from contacting these
contaminated materials and acting as a transport median Groundwater diversion
will be accomplished by a combination of upgradient slurry walls and french
drains. Surface water diversion will be provided by a drainage method similar
to the diversion ditch proposed in the onsite containment alternative. In
addition to diversion, a landfill cap will prevent vertical infiltration of
rainwater into the contaminated zone. The landfill cap consists of 2 feet of
tcpsoil and clay. The site will be surrounded with a chain link fence and a
locking gate for site security. Monitoring wells will be installed between the
site and Wilson Creek. Operation and maintenance requirements at the site
will be kept to a minimum. Leachate collection requirements have been eliminated.
Annual maintenance of the site will consist of repair of erosion damage,
mowing and revegetation. Annual monitoring of the sampling wells will be
required.

6. Excavate-and-Relocate Onsite

This alternative consisted of excavation of all contaminants onsite and
placing them in a cell constructed onsite which would conform fully with RCRA
requirements.

A conceptual design of a landfill cell was developed for consideration as a
remedial alternative. The scope of this study included a geophysical remote
sensing investigation of two areas within the general site which were being
rrj-T-Her^ for the construction of the land disposal cell. The quantities of
buried wastes found during the second phase of tnis investigation indicoteu
much more waste remained onsite than could safely be disposed of in this
small landfill area.

-6-
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7. Modified Onsite Contairnent Alternative (Potential Responsible Party)

Geosciences Research Associates, Inc. (GRA) and Tenech Environmental Engineers,
Inc. (TEE) have developed a modified onsite containment approach at the A. L.
Taylor Site for the PRPs. This approach is based on work performed by Ecolooy
and Environment, Inc. ( E & E ) . This alternative consisted of an impermeable
cap and soil cover, drainage diversion ditch, groundwater monitoring well
system, site clearing, regrading and revegetation, security fence and signs.

Vfriere possible RCRA regulations governing a hazardous waste landfill
will be used as guidelines. The proposed cap will prevent surface runoff
contact with contaminated soil and the subsequent generation of contaminated
runoff. The installation of upgradient diversion ditches will eliminate
surface runon.

Upgradient monitoring wells will be installed on the site to augment the
existing downgradient system. The proposed modified containment alternative
would mitigate the threat to public health and the environnent by eliminating
the present routes of exposure.

Initial Alternatives Recarmended - 1982

On August 11, 1982xa Decision Memorandum was issued fron EPA Region IV
recommending the modified onsite containment/excavate-and-relocate
alternative. A review meeting was held August 23, 1982 to discuss
the recommendation. The meeting resulted in EPA Headquarters requesting
additional information to justify removal of wastes offsite. As the result
of these further studies the Modified Onsite Containment/Excavate-and-Relocate
alternative could not be justified under the cost-effective requirements of
CERCLA. EPA Headquarters indicated that the onsite containment alternative
should be considered in more detail.

During negotiations for the final remedy, the Potentially Responsible Parties
(PRPs) submitted a conceptual design for the onsite containment alternative.
This conceptual design differed from the onsite containment alternative
presented in the feasibility study in that the leachate collection system
and slurry wall had been eliminated. EPA, Region IV requested additional
information before the conceptual design could be fully evaluated. A
hydrogeologic investigation was conducted by the PRPs consultants. This
information was included as an addendum to the feasibility study prepared
under C&h contract by MBtealf & Eddy, Inc. (M & E) in August, 1984.

The addendum also included updated cost estimates for the alternatives
developed by E & E and gave cost estimates for the onsite containment
alternative as proposed by the PRPs. For comparison an estimate for the
cost of constructing a RCRA landfill onsite was given, and an endangerment
assessment was added. These cost estimates are included in Table 3-7.

Table 3 presents a comparison of the most significant criteria affecting
the alternative selection process. The alternatives are compared using the
evaluation cri>«ria presented in the feasibility study. Table 13 presents
eacn of the diLcti*n_j.vc;> u<i_, uie iilltx-n.LaiiL £cici.o r^i-wiv^ L^ ^_>.
comparative evaluation criteria: reliability, implanentability, RCRA
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conformance, safety and operation and maintenance.

Table 5 presents a summary of the proposed Remedial Alternative costs
which includes capital cost for implementation of the remedy and the
associated long-term monitoring costs.

In August 1985 the Potentially Responsible Parties (PRPs) submitted the
conceptual design of the onsite containment alternative. EPA added the
following changes:

1. to upgrade the proposed cap to conform with the guidelines of
the Resource Conservation and Recovery Act (RCRA).

2. to install additional upgradient monitoring wells

3. to establish a long term operation and maintenance program
that included a groundwater and .surface water monitoring program,
well maintenance, rehabilitation, cover, and cap maintenance.

4. Final slope of cover will be between three and five percent where
possible.

The total cost with the additional EPA requirements added would be $713,250
for construction costs and $503,876 for 0 & M cost, with a total project cost
of 1,217,126.

Reccnmended Alternative - 1986 (Alternative #7)

The selected remedy is consistent with the remedy first proposed in the EDO
(1985) and is the most cost effective remedy which adequately protects the
public health and welfare and the environment.

As a result of Negotiations with the Potentially Responsible Parties
Committee, technical changes and considerations were made to the previously
proposed remedy.

The selected remedy includes:

Removal of ponded water from the site.

Secure pond sediments, sludge and materials from low-lying areas beneath
the cap.

Install final cap cover for containment of the waste materials.

Construct a surface water drainage diversion which will route surface
water around the cap area and which can accommodate a 25 year/24 hour
storm.

Implement a performance monitoring program on Wilson Creek (the only
potential receptor of chemical migration) to evaluate the effectiveness
of Lui clay cap Lo mitiydUi surface chonical migration.

-8-
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Monitoring of groundwater quality will be accomplished by eight (8) newly
installed nested wells placed along the Creek valley at four locations,
to monitor both the shallow and the deeper groundwaters. In addition, these
wells will provide an early warning of any contaminant movement toward
Wilson Creek via groundwater, if groundwater is present.

Following the completion of the remedial construction, the site will be
secured with the installation of a six foot high chain link fence with
appropriate gates.

The site will be subject to a regular inspection and maintenance program
following completion of remedial construction for a period of thirty (30)
years.

The cover will consist of a 30- inch layer of clay to attain a permeability
of 1 x 10 -7 cm/sec., followed by an 18-inch layer of material with a
pemeability between 10 -3 and 10 -5 on/sec. A 6- inch layer of topsoil
will be placed as final cover and vegetated with cover plants having root
systems which will stabilize the top soil and loam against erosion but
which will not penetrate the clay material of the cap.

The active contaminant migration pathway at the A.L. Taylor site is by
surface water runoff. The final cover is proposed as a method of containing
'waste materials and preventing contact between surface water and waste.

RCRA Closure Standards

After review of the information, the decision was made that groundwater flow
at the site is minimal, recharge rates are very slow and there are no residential
(drinking) wells within miles of the site. Naturally occurring high levels
of Mg & Ca in the groundwater also carbine to make the groundwater marginally
useful as a drinking water source. The naturally occurring soils fulfill
the permeability requirements of RCRA closure standards.

RCRA Cap

The specifications for the RCRA cap are essentially the same as in the
original remedy noted in the Feasibility Study. However, based on
information supplied by the FRPs and review of the files, a flexible
membrane liner dees not appear to be needed at the A.L. Taylor Site.
This decision was based on the very low permeability of the underlying
materials.

Groundwater Monitoring Wells

Four (4) additional nested groundwater monitoring wells will be installed
(2 at each location). locations and specifications are in the project work
plan.

The Remedial design of the final cover should accomplish the following
objectives:

-9-
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provide long-term minimization of migration of liquids through the
final cover (to minimize leachate),

Function with minimum maintenance,

Prcmote drainage and minimize erosion or abrasion of the cover,

Acconodate settling and subsidence so that the cover's integrity is
maintained,

Have a permeability less than or equal to the permeability of any
botton liner or natural subsoils present.

Listed below are programmed construction cost estimates.

PROGRAMMED CONSTRUCTION COST ESTIMATE

A. L. TAYLOR SITE REMEDIATION

PROJECT START-UP AND CLOSE-OUT $ 28,500.00

HEALTH AND SAFETY $ 22,000.00

SITE PREPARATION $ 43,410.00

CAP PLACEMENT $372,620.00

RESTORATION $ 81,749.00

SUB-TOTAL . $548,279.00

CONTINGENCIES (25% of SUBTOTAL) $137,070.00

ENGINEERING DESIGN, SUPERVISION
AND CONTRACT MANAGEMENT $110,000.00

TOTAL $795,349.00

Remedial Alternative Analysis

The feasibility study for the A.L. Taylor site was initially developed by
Ecology and Environment, Inc. (EE) in 1982. The study contained evaluations
of minimum action, onsite containment, and excavate and relocate offsite
alternatives. A modified alternative was subsequently developed. The
modified onsite containment/excavate and relocate alternative was developed
?t the request of the KDNREP. This alternative was incorporated in the
revised feasibility study. The following are the criteria used to assess
the remedial options:

-10-
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Reliability; This considers the extent to which a system, device, or
technology will perform a desired function correctly for a number of
repeated trials or for an extended period of time. Without test data to
measure performance against an established standard, reliability of
each alternative was based on scientific judgement. The alternatives were
ranked as to their relative reliability without attempting to establish the
quantitative reliability of each alternative.

Implementability: This is the physical, finanical and legal power to
carry out the alternative. Because of the varied nature of the possible
remedial alternatives, they were evaluated based on their ease of
implementation. Consideration was given to public opinion, regulatory
procedures, duration, scheduling, natural constraints (such as weather),
and technical feasibility. The alternative that could be implemented
most easily was given preference.

RCRA Conformance; Each alternative design was compared to new landfill
design standards permitted under the Resource Conservation and Recovery
Act (RCRA). The alternative which provided environmental protection
performance similar, to a RCRA permitted landfill was given preference.

Environmental Concerns; These were identified for each alternative, and
the alternative with the least adverse environmental impact received
preference.

Safety Requirements; These were developed to mitigate the risks of
constriction of each alternative. V*iere necessary, risk assessments were
made on each operation. The safety requirements and relative preference
was given to the alternative having the lowest relative risk and least
safety requirements.

Operation and Maintenance Efforts; Manpower and equipment requirements
were identified for each alternative for a 30 year project period.
Maintenance effort was based on parts replacement, corrosion control, and
safety requirements when applicable. Operation personnel, utility cost,
and major system replacanent requirements for each alternative were
developed. Preference was given to the alternative with the least long
tern commitment of capital, manpower, and equipment.

Table 14 presents a comparison of the most significant criteria affecting
the alternative selection process. The alternatives are compared using
the evaluation criteria presented in the feasibility study. Table 13
presents each of the alternatives and the important facts relative to
each comparative evaluation criteria: reliability, implementability,
RCRA conformance, safety, and operation and maintenance.

Table 1 presents a summary of the proposed Remedial Alternative costs
which includes capital costs for implementation of the remedy and the
associated long-term monitoring costs.

-11-



*LT001 001445

Consistency With Other Environmental Laws

-Clean Water Act is a state delegated program and the Comonwealth has
not stated any objections to the selected alternative.

-There are no impacts to the air in the area therefore the remedy will
comply with the Clean Air Act.

-No proposed actions will require TSCA compliance.

-Resource Conserative and Recovery Act (RCRA) staff have been contacted
and state no objection to the proposed remedy.

Operation and Maintenance (0 & M)

0 6 M costs at this site will be the collection and analysis of groundwater
and surface water sanples, maintenance of the fence, cap, vegetated cover
and monitoring wells over a period of 30 years. The Cairronwealth will assume
these functions one year after completion of construction.

Funding

It is recommended that this remedy be funded at 10% Commonwealth funds, 90%
Federal. Funding.

Schedule

June 18, 1986 Sign Record of Decision
June 30, 1986 Initiate Remedial Design
March 31, 1987 ' Complete Design
September 1, 1987 Initiate Construction
September 1, 1987 Complete Construction

-12-
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TABLE 1. SUMMARY OP PROPOSED REMEDIAL
- N ALTERNATIVE COSTS.

Alternative

UK NlnlwM
Action Alternative)
Bat On* it* Containment
Alternative
EtB Excavate-and
ft* locate Altar net IT*
PUT Oonaaltant On a It*
Oontalneent Alternative

•CtA Landfill Alternative
MCftA Of fait* Dlspoaal
Altar native 11

ftCftA Offalte Dlapoaal
Altar native 12

Capital Coat

$157,000

$102,000

$2,934.000

$531,075

$1,421,100

$4,359,425

$5,497,205

OtM Coata

$114, «7«

$239,290

$li,39C

$114, (7C

$294. «5«

-

-

04H Coata(l)

$332,200

$704,000

$242,200

$332,200

$190,300

-

-

Ibtai Coata*2*

$419,200
%

$1,30C.OOO

$3.17C,200

$8(4,075

$2.313.400

$4,359.425

$5.497.215

001447

1. Theae coata aaauae that the coat eecalation factor ia the aaae aa the interact
rate. 10%.

2. The total coat include* the OtM coat* with the coat eacalation factor the aaee ap the
intereat rate.



TABLE 2 ORGANIC CHCKICAL CONCCNTRATIONS IN GROUMOMATeit. A. L. TAYLOR SITE

Test Pit Liquid*1) Teat Soil Rorln<js<2>
1979 19B2

Average Condition (Std. Deviation) uq/1

Acenapthene
Anthracene/Phenanthrene

Bla (2-ethylhexyl) Ph thai ate

ethyl tentene
Methyl ethyl He tone
Methyl Isobutyl Ketone

Napthalene

Toluene
Trana 1,2-Dlchloroethylen*

Vinyl Chloride

Xylene

1. U.S. EPA, 1979a. Liquid

36,000

34,000

S80,«41

7,704

7,940

9.976

240,020

11,980

33,680

989

2,212,360

found In teat pita

180,498)

176,026) --

(1.296,562)

(10,106) 1.150 (2,371)

(10.926)

(12,985)

(536,645) 38 (28)

(10,643) 1.642 (1,879)

(70,648) 302 (598)

(1,264) 30 (60)

(4,912,446) *0<3>

dug by back hoe In principal area
•vspected of containing buried wastes. A-4, A-5, A-*, A-7, A* 10. Nhen no value
waa reported for • given alte, tero concentration wa« asauated.

2. «0.9. EPA, 1902c. Teat welle drilled dotmqradlent of aame principal burial area.
Average of K-1C» L-14, L-12,L-11. Nhen not detected in a qlven test well* tero
uq/1 waa assumed.

3. HQ - Detected but not quantified.

o
o

cc
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TABLE 3 B?DATE Of HE CONSTRUCTION COST ESTIMATE
FOR THE MINIMUM ACTION ALTERNATIVE

Costi Thousand Doll*

Xten

fit and Surface Duapingt
Excavation ft Backfill
Transport ft Disposal

Site Behabilitation
(Miner g rad ing , fe r t i l i t ing ,
trees* seeding ft mulching)

Wastevater treataent renovation/
operation/disassembly*

Monitoring Wells

Security ft Safety, Plat
Survey ft Legal Fees

Warning figni
TOTAL

1
Lower

12. €
51.7

4.0

26.1

10.5

2.0

0.1

107.7

L9B2
Upper

11.9
71.5

S.O

(I.C
10.5

3.0

0.1

115. C

19
Lower

13.5
55.3

4.3

28.7
11.2

2.1

0.1

115.2

rs
84

Dppe:

20.2
SS.l

5.4

73.4

11.2

3.2

0.1

198.6

» The vasteviter treataent systen will be renovated so that the
lagoon water ean be treated. Once the lagoon water is tretteJ
the systea will be disasaeabled and shipped to the KDNRXP.
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TABLE 4 DFDXTE OF EbE COWSTKOCTTOS COST ESTIMATE
FOR THE ONS1TE CONTAIhWEHT ALTERNATIVE

?oit, Thouaanfi Dollars982
Item

Slurry Wall

Clay Cap
Tbpaoll Cover
Drainage Diversion Channel

Monitoring Mtlla (l-up;J down)
Leachate Collection Syatea

Waatevater treat»ent renovation/
optiation/diaaaae»bly

Sitt Grooming, Clearing,
Grubbing ft Initial
Ravegetation

Security Fence, Gate, Signa
TJtilitlei Installation

Jlecord flat
Project Kanage»entr
Monitoring, iaapling and
?er»ittlng

SUB-TOTAL

Onde fined De tails 1
Contingenciaa (201)

TOTAL

Love

70

52

CO
4

I

43

207

4
21

X

3

40

340

-11
401

1*84
r Upper

120

102

100

7

13
72

19

7
4C

1

4

•0

€01

120

721

Lover

75

56

€4

4

9
46

29

4

30

1

3

43

3C4

-21
437

Cp?«:

128

109

107

•)

14

77

*

73

7"

49

1

4

<4

€40

ill
768
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— ———— ————————— ————— ————— _— ——— ————— ———

TAJLE 5 WDXTX OP EiE CONSTKOCTIOH COST ESTIMXTI
FOR THE EXCXVXTT-XND-MLOCXTX AiTERNXTIVI

cost, Thousand Bollara
1962

Ittm

Xgtncy Kanagtaent

Projtct Management

fra-Excavation
fanpling »nd farmitting

Mobilisation

Excavation

Pollution Control
••^filling A Top to 11

Clpsurt
Ctilitlti

iUlTOTXL

Ondtfintd Dtt»iL« (10%)

Contingtncits (10%)

SUBTOTAL

Transport i Disposal
TOTXL

1984
Lower

5

IS

29

17

IS

ft

• 0

29

_ 1

329

33

33

395

' I'OOO
1,395

Oppar

12

32

29

17

204

1S1
179

12

1
CS7

<€

-il
719

3,300

4,019

Lovtr

5
16

31

18

91

73

IS

31

I
3S2

35

35

422

1,070

1,492

Upper

13

34

31

19

21B

162

192

34

1

704

70

70

144

3,531
4,375

EtE has includtd tht wasttvattr trtatstnt costs in this vteit,
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TABLZ 6 SUMMARY OF CONSTRUCTION COST "TIM*
FOR PW CONSULTANT RIKEDIM XLTERNATIVZ

Renovation of Treatment System
4

Processing lagoon Water
fteftoval of Renovated Treatment fyatea
Diversion Trench Installation

Sit* Grading
Monitoring Well System

Sitt Cover and Cap
• /' •'Revegetation
Security Fence and Sign*

Record Flat

$7,933

$39,2::

$7,0:2

$9,820

$39,875

$22,820

$18.200

1313,150

$28,300

$40r600

I 5, COO

$531,175
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TAJLZ 7 SUKMARY OF CONSTRUCTION COST tSTlKATE

FOR A KZW HCRA LANDFILL

T-echnelogy Co«'

Site Clearing $7,93:

Renovation of Trtatntnt Systea $39,2::
«

Processing Lagoon watir $ 7 , O C O
Maoval of Rtnovattd Trtatacnt System (9,ICC
Excavation and On-Sitt Storage of Sit* Soila $420,000
Diversion Trtnch Installation $39,175
Bottosi Liner and Ltachatt Control $234,010
Monitoring Wall System $25,260
Site Cover and Cap $573,525
Mvtgetation $21,500

Security Fence and Signs $40,000
Rtcord Flat . > 5 , Q O Q

$1,423,110
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TAIL* I FRESINT WORTH CALCULATION*1;» Of ™
MONITORING COSTS-MINIMUM ACTION ALTERNATIVE

»/A - lit ytar - $18,000
J/A - 4 yttri - I9,000/yt»r " $28,530

*& I «y;«r; !2!«!o°00/y..r -$54,420
?/? - 5 ytari - $54,420

2. Replactntnt of Monitoring Mtlli
?/F - 15 Ttari - $11,200

•

3. Mtll Mainttnanet and Rthabilitation
- 5 - $4,000. - - ,

. 10, 13, 20, 2S yt.r. - $4 ,000

4. covtr and Cap Mainttnanet
- 30 ytari - $3

$16,364

$25,936

533,190

$ 4 , 3 5 8

$ 5 , $ 4 8
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TABLE 9 ?«SENT WORTH CALCULATION *l) OP THE LON3 TEW.
MON1TOMWG COSTS-ONS1TE CONTAIKMEXT ALTERNATIVES

1. L«aehatc management aytttn*
?/A - 30 year* - $9,000/ytar $ 84,834

2. Sarepltng/analytleal eesta:

t/A - lit ytar - $18,000 H,3S4
>/A - 4 ytart - $9,000/ytar • $28,530
*/A - 1 ytar - 128,530 25,936
r/A - 25 ytars - 16,000/year • $54,420
?/T - 5 ytara 154,420 33,79:

3. Ktplaetatnt of Monitoring Wtlls
P/T - 15 ytara - $18,200 4.358

4...«tll Kainttnanct and JUhabllitation

?/A - S6I - 5- $4,000
't/T - 5, 10, 15, 20, 25 ytara - $4,000 5,948

5. Covtr and Cap Kainttnanct
r/A - 30 ytara - $3,000 28,283

C. Caa Monitoring
»/A - 1 ytar - $12,000/ytar 10,900

7. Miaetllantoua (utilitita, aurface wattr control
mainttnanet)
>/A - 30 ytara - $3,000/ytar 28,240

$239,290

Ti Aaauat t io* inttrtat ""^
• Tht optration and Bainttnanet eoata for tht Itachatt sanagtnent

ayatt» includt dtprteiation eoata for tht Itachatt pump and
•toragt tank, $1,200 ptr ytar, and tht offaitt ahipntnt and
diapoaal of 120 55 gallon druaa of Itachatt ptr ytar at a cost
of $(5 ptr drum.
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TABLE 10 PRSSEVT WO*T* CALCULATION1* OF THE LONG TEW.
HONITOJIIHG COSTS-EXCAVATE-AKD-WL&CATE ALTERXATVT

1. Stapling/analytical coiti:

P/A - Itt ytar - $11,000 $ 1 6 , 3 6 4
P/A - 4 ytart - $*,000/year • $ 2 1 , 5 3 0 '
P/T - 1 yttr - $ 2 8 , 5 3 0 - 2 5 , 9 3 6
P/A - 25 ytars - $6,000/ytar • $ 5 4 , 4 2 0
P/T - 5 ytan - $ 5 4 , 4 2 0 3 3 , 7 9 :

2. R*pl*ct»tnt of monitoring Wtlls

P/T - 15 ytars - $11,200 4 . 3 5 B

3. mil lulnttntnet and Hthtbilitttion
P/A - 30% - 3 - $4,000
P/P - 5, 10, 13, 20. 23 yttri - $4,000 5.K8

f r

$ I 6 , 3 » 6

Ti A«iu»t: 10% inttrtst



ALT 001
00l45b

TABLE 11 PRISENT WORTH CALCULATION (1) OF THE LONG
MONITORING COSTS - PRJ> CONSULTANT ALTERNATIVE

1. Sampling/analytical costs:

P/A • 1st ytar - $18,000 $H,36<
P/A - 4 ytara - $9,000/year » $28,530
?/T - 1 ytar - $28,530 - $25,936
P/A - 25 ytara - 16,000/ytar • $54,420
?/T - 5 ytara - $54,420 $33,790

2. Ktplactntnt of Monitoring Wtlls
P/F - 15 ytarc - $18,200 $4,356

3. Mtll Mainttnanet and Rthabilitation

P/A - 50% - S - $4,000
?/7 - 5, 10, 15, 20, 25 ytart - $4,000 $5, 148

4." Covtr and Cap Kainttnanet
. P/A - 30 ytart - $3,000 128, 380

•114,

AssuBt: 10% inttrtst
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TXBLI 12 PR2SIN7 WORTH CXLCULXTIOS(l} OF THE LON3
TERM MONITORING COSTS - RCRA LXHDFILL

•

1. Leachate Management Systea*

P/X - 30 years - $9,000/ytir . S 8 < , 8 3 4

2. Stapling/analytical costs:

P/X - 1st ytar - $2«,000 123,636
?/A - 4 ytara - 113,000/ytar • $41,207
»/F - 1 ytar - 141,207 $37 ,460
F/A - 25 ytart - |l,«00/ytar • $71,000
P/F - S ytars • $71,000 $ 4 8 , 4 3 1

3. JUplaceatnt of Monitoring Walls
F/F - IS ytars - $27,300 $ 6 , S 3 *

• / •'
4. Wtll Kainttnanct and Rehabilitation

P/X - 50% - 3 - 1C,000
P/F - $f 10, 15, 20, 25 ytars - $C,000 $ 8 , 9 0 0

5. Covtr and Cap Nainttnanct
P/X - 30 ytars - $3,000/ytar $28,280

f. Cas Monitoring
P/X - First ytar - $12,000/ytar $10,100

7. ftisetllantout (utilities, surfact wattr control
•ainttnanct)
P/X - 30 ytars - $3,000/ytar

T.Xasuati10% Inttrtat.
• Tht optrat ion and aainttnanct costs for tht Itaehatt management
•ysttn Include dtprteiation costs for tht Itaehatt pump and
storaoe tank, $1,200, and tht offsitt shipment and disposal of
120 55 gallon drums of Itaehatt ptr ytar at a eost of $(S P«:
drusi.



TABLE 13

COMPARISON EVALUATION CRITERIA

ALTERNATIVE

ITEM
MINIMUM ACTION ONSITE CONTAINMENT EXCAVATE-ANLVRRI/OCATF OFFSITE

O
O

CO
Reliability Waste remains

Natural containment
of limited certainty

Treatment plant over-
flows occasionally

Long-term commitment
to maintenance and
monitoring

Waste remains
4 of 4 release pathways

contained
Treatment plant

eliminated
Long-term commitment

to maintenance and
monitoring

Waste removed
4 of 4 release path-

ways controlled
Treatment plant

eliminated
Minor long-term

commitment to
monitoring

Implement abi1ity Technically possible
Needs technical
expertise at WTP

Needs owner permission
Potential community

opposition
Zoning of WTP needed

Technically possible
Limited technical

skills needed
Need owner permission
Potential conmunity

support

Technically possible
Limited technical

skills required
Landowner's consent

likely
totential community

support

RCRA Oontormance Does not conform Conforms except for no
botton liner

Oonform by placement
of waste in RCRA
facility

Safety Minor risks of fire,
explosion, toxic gas

release or spill

No risk of fire,
explosion, toxic gas
release or spill

No risk of fire or
explosion; medium
risk of toxic gas
release or



'x -TABLE 13
(CONTINUED)

COMPARISON EVALUATION CRITERIA

ALTERNATIVE

ITEM
MINIMUM ACTION ONSITE CONTAINMENT EXCAVATE-AND-RELOCATE OFKSITE

Operation fc Maintenance Major commitment of
manpower and money
for 5 years

Significant maintenance
for 30 years

Monitoring for 30 years

Significant maintenance
for 30 years

Monitoring for 30 years

Significant
maintenance for 5
years

Monitoring for 30
y^ars

CJ1
C-D

Environmental Protection Does not control air
emissions

Limited control of
surface runoff

No control of groundwater
No control of direct

contact

Control of air emissions

Control of surface runoff

Control of groundwater
Control of direct contact

Control of air
emissions

Control of surface
runoff

Control of groindwater
Control of direct
contact



TABLE 13

COMPARISON EVALUATION CRITERIA

ALTERNATIVE

ITEM
Oo

MODIFIED ONSITE CONTAINMENT
EXCAVATE-AND-RELOCATE EXCAVATE-AND-RELCCATE ONSITE

Reliability Waste removed 4 of 4 release
pathways controlled treatment
plant eliminated minor long-
term commitment to monitoring

Waste removed excavation of
all contaminants placing
them in a cell constructed
onsite which would conform
fully with RCRA requirements.
Results of a geophysical
investigation showed that
the size of a disposal cell
that could be constructed on
site in a suitable area had
insufficient capacity
material buried at the site.

Implementabi1ity Technically possible limited
technically skills required
landowner's consent likely
potential community support

Technically not possible due
to insufficient land capacity
to contain the material

RCRA Conformance Conforms except for no bottom
liner

Conforms except for no bottom
liner

Safety No risk of fire or explosion;
mediint risk of toxic gas release
or spill

No risk of fire or
explosion; medium risk of
toxic gas release or spill



TABLE 13

COMPARISON EVAUUATION CRITERIA
Oo

ALTERNATIVE CD

ITEM MODIFIED CNSITF CONTAINMENT/
EXCAVATE-AND-REIJOCATE EXCAVATE-AND-RELOCATE ONSITE

Operation & Maintenance Significant maintenance for
5 years; monitoring for 30 yeras

Significant maintenance for
5 years; monitoring for 30
years

Environmental Protection Control of air emissions
Control of surface runoff
Control of groundwater
Control of direct contact

Control of air emissions
Control of surface runoff
Control of groundwater
Control of direct Contact

(d)



TABLE 13
•N

'*-, -•

COMPARISON EVALUATION CRITERIA

ITEM ALTERNATIVE

MODIFIED ONSITE CONTAINMENT
EXCAVKTE-AND-RE LOCATE

O
O

EXCAVATE-AND-RELOCATE OFFSITE

-en
reReliability Waste removed 4 of 4 release

pathways controlled treatment
plant eliminated minor long-
term commitment to monitoring

Waste removed excavation of
all contaminants placing
them in a cell constructed
onsite which would conform
fully with RCRA requirements.
Results of a geophysical
investigation showed that
the size of a disposal cell
that could be constructed on
site in a suitable area had
insufficient capacity
material buried at the site.

Implement ability Technically possible limited
technically skills required
landowner's consent likely
potential community support

Technically not possible due
due to insufficient land
capacity to contain the
material

RCRA Conformance Conforms except for no bottom
liner

Conforms except tor no bottom
liner

Safety No risk of fire or explosion;
medium risk of toxic gas release
or spill

No risk of fire or explosion;
medium risk of or spill toxic
gas release or spill



TABLE 13

COMPARISON EVALUATION CRITERIA

ALTERNATIVE

ITO1 MODIFIED ONSITE CONTAINMENT
ALTERNATIVE (POTENTIALLY RESPONSIBLE
PARTIES) ________________

ONSITE CONTAINMENT
POTENTIALLY RESPONSIBLE PARTIES

GO
Operation fc Maintenance Significant maintenance for 5

years; Monitoring for 30 years
Significant maintenance for 5 years;
monitoring for 30 years

Environmental Protection Control of air emissions
Control of surface runoff
Control of groundwater
Control of direct contact

Control of air emissions
Control of surface runoff
Control of groundwater
Control of direct contact

(f)
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TABLE 14

DECISION MATRIX OF MOST SIGNIFICANT
SELECTION CRITERIA

ELEMENTS OF COMPARISON

Long-Term Release Control

Air
Surface Runoff
Groundwater
Direct Contact

Life Cycle Cost

RCRA Conformance

Reliability

(1)
MINIMUM
ACTION

Slight
Slight
NO
No

Least

No

Poor

(2 )
ONSITE

CONTAINMEOT

Yes
Yes
Yes
Yes

Middle

Potentially
Yes (b)

Excellent

(3)
EXCAVATE

AND
RELOCATE

Yes
Yes
Yes
Yes

Most

Yes

Superior

( 4 )
PR?

ONSITE
CONTAINMENT (a)

Yes
Yes
Yes
Yes

Less than
Option (2)

Potentially
Yes (c)

Excellent

Operation fc Maintenance
Cost Most Middle Least Middle

a. Onsit* containment modified by elimination of slurry wall and leachate
collection

b. Assorting integrity of shale layer.

c. Weathered shale may serve as a slow to median release mechanism for
limited quantities of shallow ground-water.
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TABLE 15

ULTIMATE DISPOSAL FACILITIES FOR CONTAMI^TED SOILS

LANDFILL

B.H.S. , Inc.
Wright City, Missouri

CEODS
Cincinnati, Ohio

Chgpical Vfaste Management
Enelle, Alabaim

U.S. Eco logy
Sheffield, Illinois

Adams Center Landf ill

HAUL DISTANCE
(one-way mile si

331

136

515

450

273

DISPOSAL COST
(dollar/yd3)

48. 9C

80.00

50.00

178.00

40.00
Ft. Wayne, Indiana

Incinerator

LWD, Inc. 240 250.00
Paduka, Kentucky



o
o

ALTERNATIVE
II

MINIMUM ACTION

TABLE I

REMEDIAL ALTERNATIVES FOR THE A. L. TAYLOR SITE
12 13

ON-SITE CONTAINMENT EXCAVATE AND REMOVAL

M

MODIFIED REMOVAL

CD

Description (1) Leave all buried wastes in
place

(2) Regrade and revegetate the
existing site surface

(3) Remove wastes from the open
pit and surface dumping area

(») Establish a groundwater
monitoring program

()) Operate and maintain the
existing runoff collection and
treatment system • •

(6) Prepare and file a record plat

(1) Install total slurry wall around
waste site

(2) Install clay cap and soil cover

(3) Install leachate/gas collection
system

(») Operate leachate treatment
system

(5) Install runoff/drainage
diversion ditches

(O Revegetate

(7) Install security fence and
signs

F30CAVATE AM) ROOT/VTE ON-SITE

16
OK-SITE ccunoNMon1 (PHPS) PUB EPA

UPGRADE TO HCRA CAP fc LINO*

(1) Remove all contaminated
materials from waste cells,
open pit, and surface dumping
area. Transport to RCRA
disposal facility

(2) Backfill all excavated areas
with truck-in fill

(3) Regrade and revegetate the
site

(*) Prepare and file a record plat

17

Construction 4 Otll Cost - 1,217,126
MXUFIH) ON-SITE OOrfrAIfMm- |PKPs)
Construct ion Cost - 795,349

(1) Remove contaminated
materials from main disposal
trench, open pit, and surface
dumping area. Transport lo
KCKA U< i l i ty

(2) Uackdll

(1) Install upgradirnt slurry wall
and freiH.li drain

(<i) Install cl.iy rap and soil
rover

(5) Install surface water diversion
ditches

(6) Hcvcgetate

(7) Install security lence and sign

(8) Install remedial monitoring
wells

(9) Prepare and file a record plat

Construction Co«t
Range:
Midpoint:

f 119.000 " t 2 I I . S O O $428.000 - $907,000

$66-),000

11,^89.000 - »4 .641,000

$ 1 , 1 IS.000

Operation and
Maintenance Coot:
"inqe: 5 years: 5J8-$79,000 1st year: $43-577 ,000 1st year: $ 2 0 - $ J 1 , 0 0 0

A f t e r 1st year :

t I ,140.oon

i : , t year $ 2 0 - 5 ) 4 , 0 0 0

A l t e r 1s t y i ' . i i :



ALT 001 001467

TABLE 2.1

SVM.XAKY C~ SITS

Fcmatio-,

Alluviu-Ti/colluvium

Horizontal Permeability
(err,/sec. )_____

-6 -6
1.8 x 10 to 5.3 x 10

Vertical Permeability
_____(em/sec.)

-7
2.5 x 10 to 7.0 x i:

Residuur.
-7 -3

4.5 x 10 to 1.7 x 10

Weathered Shale
-5 -6

3.3 x 10 to 9.1 x 10
-7 -7

2.0 x 10 to 4.5 x 10

New Providence
(Unweathered Shale)

6.3 x 10
-8

Notes: (1) Horizontal permeabilities determined from well response tests.
(2) Vertical permeabilities determined from laboratory permeability tests.

Source: Geosciences Research Associates, 1984.
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STEEL VEN'ED PRCTECT iON COVERS
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TYPICAL MONITORING WELL CLUSTER
A.L. TAYLOR SITE

Bull in County, Kentucky



Reference 11

biV WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

USEPA Region IV BVWST Project 52009.049
Jefferson Forest Drum Site BVWST F i l e D.2
Property Ownership September 23, 1993

9:45 a.m.

To: Don Stevenson, Map Room
Company: Jefferson County Property Valuation Department
Phone No.: 502-625-6380

Recorded by: John Nett

I requested information on property ownership for the land parcel
located west of the intersection of Kentucky State Route 1020 (Brooks
Road) and the Jefferson County line. Mr. Stevenson pulled the aerial
map used by the department to identify lots and property owners. Mr.
Stevenson stated that the area of interest includes 3 to 4 acres of
land shown to be in Jefferson County and approximately 100 acres shown
to be in Bullitt County. Jefferson County currently does not collect
taxes on the property shown to be in Bullitt County.

The department does not use the map system prepared by the State of
Kentucky Tax Valuation Department. The department is in the process of
switching to the "Logic" mapping system. The parcel of interest has
not been assigned a property ID number, but w i l l be assigned a number
following transition to this new system.

Mr. Stevenson stated he would send me a copy of property map showing
the area of interest. (The copy is attached to this memo).
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Reference 12

1575 Northside Dr., N.W., Suite 325, Bldg. 300, Atlanta, GA 30318 404-352-4147

TECHNICAL ASSISTANCE TEAM FOR EMERGENCY RESPONSE REMOVAL AND PREVENTION
EPA CONTRACT 68-WO-0036

MEMORANDUM

TO: Charlie Stevens
OSC, Region IV

FROM: Matthew Manka
TAT, Region IV

THRU: Donnissa L. Duvic
TATL, Region IV

SUBJECT: Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky
TDD# 04-9212-0012-4186

0012A-4288
TAT# 04-F-00958

DATE: 31 March 1993

SITUATION

This report has been prepared in accordance with the requirements
of Technical Direction Document (TDD) #04-9212-0012, issued to the
Roy F. Weston, Inc., Technical Assistance Team (TAT) Louisville,
Kentucky Satellite Office, by Region IV of the U.S. Environmental
Protection Agency (EPA).

On 10 February 1993, On-Scene Coordinator (OSC) Charlie Stevens
mobilized TAT members Manka and Maybriar to an area of the
Jefferson County Memorial Forest near Brooks, Bullitt County,
Kentucky (Figure 1 & 2 - Regional and Site Location Maps). This
action was in response to a request from the Kentucky Department of
Waste Management to investigate a number of drums abandoned in the
forest. Some of the drums appeared to have leaked their contents
onto the ground. The purpose of the investigation was to determine
if additional drums were buried in conjunction with the exposed
drums. The site in question lies in close proximity to the A. L.
Taylor Drum Site.

Roy F. Weston, Inc.
MAJOR PROGRAMS DIVISION
In Association with Foster Wheeler Enviresponse, Inc., Resource Applications, Inc., C.C. Johnson & Malhotra, P.C.,
R.E. Sarriera Associates, and GRB Environmental Services, Inc.



SUMMARY

OSC Stevens tasked the TAT to subcontract exploratory excavation
services. Six contractors were solicited and the job was awarded
to Heritage Remediation/Engineers, Inc. (Heritage), which submitted
the lowest bid for the requested services. TAT members Manka and
Haybriar met Heritage personnel at the site on the morning of 10
February 1993 (Attachment A - Table of Witnesses). Heritage moved
their equipment to the site and set up the hot zone and
decontamination area. The area of concern was a small hillside
that had several exposed and partially exposed drums along its
slope. A couple of the drums had leaked what appeared to be paint
waste. Most of the drums were very weathered and many were either
rusted through or had bullet holes in them. There was a small
amount of household trash throughout the area.

OSC Gail Scogin arrived at 0945 and toured the site. A work scope
and safety meeting was held (Attachment B - Safety Plan). The
Heritage crew then dressed out in level B and began work. Manka
also dressed out in level B to perform air monitoring. Heritage
started at the western end of the drum pile and excavated back into
the hillside in order to determine the extent and size of the drum
pile (Attachment D - Photographs). Excavation terminated at each
point when native soil was uncovered and no further debris was
found. The excavator worked its way eastward along the hillside.
At 1015 hours, representatives from the Kentucky Department for
Environmental Protection arrived onsite, met with the OSC and
walked the hillside to check for previously undiscovered areas of
drums. Maybriar and the OSC then switched out with Manka and
continued air monitoring. During the excavation activities, three
drums were discovered which contained liquids (Attachment E - Drum
Logs). These drums were staged together within the work zone. Air
monitoring within the drums revealed elevated readings in two of
the three drums. The rest of the drums unearthed were empty. At
approximately 1200 hours, OSC Dora Ann Johnson arrived and was
briefed.

After the length of the hillside had been excavated, the OSC
directed Heritage to dig a trench approximately four feet deep
along the top of the hill as a secondary check of how far into the
hill the drums extended. No drums were discovered and the trench
revealed only native soil and some surface debris at the east end.
The trench was then backfilled with the excavated soils. The OSC
then had Heritage dig an additional trench approximately 100 yards
east-northeast of the hill in an area where state representatives
registered high magnetometer readings. No abnormalities were
discovered and the trench was backfilled.

Following the trenching activities, Heritage segregated the metal
debris into piles and crushed the empty drums with the bucket of
the excavator. Manka and Maybriar dressed out in level B to
collect samples of the liquids inside the drums. The drums were
sampled and logged (Attachment E) . The first drum contained
approximately seven gallons of a gray substance which registered 45



parts per million (ppm) on the photoionization detector. The
second drum contained about 10 gallons of a bright green liquid and
the last drum contained 15-20 gallons of what appeared to be old
oil. Neither of the last two drums emitted vapors in detectable
amounts. Two sediment samples were collected from the bed of an
intermittent steam located south of the hillside which could
possibly receive runoff from the hill. One sample was from an
upgradient location and the other from a downgradient location.
One final sample, which consisted of an unidentifiable white
powder, was collected from some of the debris uncovered during the
excavation. The samples were labeled JCF-01 through JCF-06. The
sampled drums were then covered with plastic sheeting and wrapped
with caution tape. Sampling and excavation equipment was
thoroughly deconned and the decon water was returned to the work
zone. At 1730 hours, all parties demobed from the site.

On 11 February 1993, the samples were packaged and shipped to the
Roy F. Weston, Inc. Laboratory in Stockton, California. The
sediment samples (JCF-01 and -02), the powdered substance (JFC-03)
and the liquid samples (JFC-04 and -05) were analyzed for
extractable organics, TAL metals, and volatile organic compounds.
The liquid sample numbered JFC-05 underwent a phase separation
before it was analyzed and, at the OSC's request, the analyses were
run on both phases. The remaining liquid sample (JFC-06) was
analyzed for PCBs, in addition to the above parameters.

CONCLUSIONS

Laboratory analysis of the samples collected during the
investigation did not reveal any significant environmental impact
on the area. Compounds in the soil samples were within background
levels. The powdered substance had an elevated level of lead. The
liquid samples contained compounds typical of petroleum
distillates. PCBs were not discovered in sample JFC-06 (See
Attachment F for complete analytical results and tables). Any
further action at the site will be determined by the OSC following
a review of the analytical data.

ATTACHMENT

Figures 1-3 Maps & Sketches
Attachment A - Photographs

B - Log Notes
C - Table of Witnesses
D - Site Safety Plan
E - Drum Log
F - Analytical Analysis



FIGURE 1

General Site Map



Site Location

i Figure 1
Weston T.A.T. Activity Location

TDD #04-9212-0012-4186
Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky

EPA



FIGURE 2

Area Location Map



Rgure 2

ERAU.S.G.S. Quadrangle Map: Brooks
TDD #04-9212-0012-4186
Jefferson Forest Drum Site
Brook, Bullitt County, Kentucky



FIGURE 3

Site Diagram



AREA OF EXCAVATION

NOT TO SCALE
Figure 3: Site Map
TDD #04-9212-0012-4186
Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky EPA
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Photographs



PHOTO NUMBER 2
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Area of drums

Location: Jefferson Forest Drum Site
Brooks. Bullitt County, Kentucky

Photographer Manka
Date: 10 February 1993

Witness: Maybriar
Time: 0800

TDD Number: 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 3
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Suspected paint waste

Location: Jefferson Forest Drum Site
Brooks, Bull itt County, Kentucky

Photographer: Manka
Date: 10 February 1993

Witness: Maybriar
Time: 0800

TDD Number 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 4
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Excavation of hillside

Location: Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky

Photographer: Manka
Data: 10 February 1993

Witness: Maybriar
Time: 1030

TDD Number 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 5
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Hillside excavation and termination at
native sofl

Location: Jefferson Forest Drum Site
Brooks, Bullitt County. Kentucky

Photographer: Manka
Date: 10 February 1993

Witness: Maybriar
Time: 1100

TDD Number 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 6
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Top-of-hHI trench to native soil

Location: Jefferson Forest Drum Site
Brooks. Bullltt County, Kentucky

Photographer: Manka
Data: 10 February 1993

Witness: Maybriar
Time: 1430

TDD Number: 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 7
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Unidentified white powder

Location: Jefferson Forest Drum Site
Brooks. Bull'rtt County, Kentucky

Photographer Manka
Datt: 10 February 1993

Witness: Maybriar
Time: 1445

TDD Number: 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 8
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Second trench east-northeast of hillside

Location: Jefferson Forest Drum Site
Brooks, Bullrtt County, Kentucky

Photographer Manka
Date: 10 February 1993

Witness: Maybriar
Time: 1530

TDD Number. 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 9
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Crushing and grouping of empty drums

Location: Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky

Photographer Manka
Dale: 10 February 1993

Witness: Maybriar
Time: 1600

TDD Number 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



PHOTO NUMBER 10
OFFICIAL PHOTOGRAPH

ENVIRONMENTAL PROTECTION AGENCY

Subject: Drums which contained liquids and were
sampled (Note sample numbers)

Location: Jefferson Forest Drum Site
Brooks, Bullitt County, Kentucky

Photographer: Manka
Date: 10 February 1993

Witness: Maybriar
Time: 1615

TDD Number: 04-9212-0012-4186

Location of Negatives: Louisville TAT Office



ATTACHMENT B

Log Notes
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0 
Ir.

10

t>
«



"7 Zz

Z
_____

Z
_____

Z7

L
7



ATTACHMENT C

Table of Witnesses



TABLE OF WITNESSES

Gail Scogin, OSC
Dora Ann Johnson, OSC
U.S. Environmental Protection Agency
345 Courtland Street N.E.
Atlanta, Georgia 30365
(404)347-3431

Lajuanda Haight-Maybriar
Eric Liebenauer
Environmental Inspectors
Kentucky Department for Environmental Protection
Division of Waste Management
18 Reilly Road
Frankfort, Kentucky 40601
(502)564-6716

Ron Moore
Dennis Beavets
James Pollard
David Reynolds
Heritage Remediation/Engineering, Inc.
4925 Heller Avenue
Louisville, Kentucky 40218
(502)473-0638

Jon Maybriar
Matt Manka
Roy F. Weston, Inc.
Technical Assistance Team
10121 Production Court
Louisville, Kentucky, 40299
(502)491-0872



ATTACHMENT D

Safety Plan



WESTON MAJOR PROGRAMS DIVISION
HEALTH AND SAFETY PLAN

EMERGENCY RESPONSE / SITE INVESTIGATION

TDD No. 04- ni\l- DOrt'^lh Site Name; .jgffe^c* fosss-i- b
Site Address: Street No. _____________________________

City
County/State X. > / / . / • / __

Site Contact / Phone No.: jg ^ond^ frjjcvi; - MCHJ briar (Ste\SM - L- 7'L— -_ ,-j -

Directions to Site:- Att.Map) from / r ^ . s v . l l ^ . T-&5" soui-h *> faote food E*,t
Stt l£AL ,.*<>+ -fc

On r —— Turn !•>(+ <m arr^e.( start
<j c*c*

Historical/Current Site Information: J

+'

-f-/^ A.L.
hn'f,< or, -Lh? r

incident Type: ( ) Air Release -
( ) Spul - ___
( ) Fire - ___
(/) HW Site -

Location Class : ( ) Industrial ( ) Commercial ( /)" Urban/Residential ( ) Rural

USEPA Contact: C'.tor\\t 5tevfrnS Date of Initial Site Activities: / ///
Original HASP: Yes S Modification Number: ____
Lead TAT: fTlanKa. Site Health & Safety Coordinator: f^

Response Activities/Duration (fill in as applicable)

Emergency Response: ( ) Perimeter Recon.
( ) Site Entry
( ) Visual Documentation:
( ) Multi-media Sampling:
( ) Decontamination:

Assessment: • (/) Perimeter Recon.
(/) Site Entry
(.^Visual Documentation:
{/) Multi-media Sampling:
(/) Decontamination:



/ Physical Safety Hazards to Personnel

( ) Heat (/5 Cold ( tf Precipitation ( ) Confined Space ( ) Terrain
Walking/Working Surfaces ( ) Fire & Explosion ( ) Oxygen Deficiency

( ) Underground Utilities ( ) Overhead Utilities ( ) Heavy Equipment
(^Unknowns in Drums, Tanks, Containers ( ) Ponds, Lagoons, Impoundments
( ) Rivers, Streams ( ) Pressurized Containers, Systems ( ) Noise
( ) Illumination ( ) Nonionizing Radiation ( ) Ionizing Radiation

Biological Hazards to Personnel

( ) Infectious/Medical/Hospital Waste ( ) Non-domesticated Animals ( ) Insects
Poisonous Plants/Vegetation ( ) Raw Sewage

Training Requirements

(,/) 40 Hour General Site Worker Course with three days supervised experience.
( ) 24 Hour Course for limited, specific tasks with one day supervised experience.
( ) 24 Hour Course for Level D Site with one day supervised experience.

Hour Annual Refresher Health and Safety Training.
Hour Management/Supervisor Training in addition to basic training course.

( ) Site Specific Health and Safety Training.
( ) Pre-entry training for emergency response skilled support personnel.

Medical Surveillance Requirements

(^TBaseline initial physical examination with physician certification.
(/> Annual medical examination with physician certification.
( ) Site Specific medical monitoring protocol (Radiation, Pesticide, PCS, Metals).
( ) Asbestos Worker medical protocol.
( ) Exempt from medical surveillance:________________________
(vf Examination required in event of chemical exposure or trauma.
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Chemical Contaminant

Chemical Hazards To Personnel itt^^^
DnKnou)n
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Carcinogen
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Color
Odor
Rashpoint
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Route of Exposure
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ppm or mg/m3
ppm or mg/m3
ppm or mg/m3
Yes
No

Solid
Liquid
Gas

Degrees F or C
%UEL
%LEL

f:mm
Symptoms of Acute Exposure
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Inhalation
Skin Absorption

Eye / Skin Contact
Ingestion

Confusion
Convulsions

Dizziness
Drowsiness
Giddiness
Headache
Irritation to

eyes, nose or throat
Lightheadedness

Nausea
Respiratory Problems

Seizure
Sweating (excessive)
Vision Disturbance

Weakness
Other
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.:|;:;:;l!;lif Vapor Pressure
;i |: Vapor Density

: i ;; Specific Gravity
11111!: Solubility
;: : : :|1 : Incompatible Materials
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mm/Hg
(Air-1)

(Water- 1)
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U-c_

•StSiilils'i

PID w/ Probe
FID
CGI

Rad meter
pH meter

Detector Tube
RAM /Mini-RAM

Other:
l;^<i::r:i:-;.:-;-^:/';-'-;::xx^x::;-.::,ix.::

Irrigate Eyes w/ Water
for 15 minutes

Flusn Skin w/ Water
for 15 minutes

Remove Contaminated
Clothing

Get Medical Attention
Move to Fresh Air

Provide Respiratory
Support
Other
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Pace 3 ( ; )

CHRIS
NIOSH

Sax
HSDB

Other:



Site Control Measures

Site Map with work zones:

X

••(.*' +

^. <.
-:' r,r

rroccaurcs

(/) Wet Decontamination - using:
( ) Dry Decontamination

Description of Site Specific Decontamination
Plan: A 1 1 <b(*\'™.. f u L ' . m g n t ti.,11 be. SCAJ?

±L
A-ii

Adequacy of decontaminauon detennined by:



ersonai Protective Equipment

TAI, TO BE
PERFORMED/AIR
MONTTORING
REQUIRED

Drum -eY6<5 Va -hen

tKtb va ~h^—*s

>„„ ^p,,^

f'« *«"«""

ANTICIPATED
LEVEL OF
PROTECTION

B

6

6

r'f6 j i a f / c n s -ri'r

TYPE OF
CHFJvHCAL
PROTECTIVE
COVERALL

5.*n«

5<2rarv <

5—
{*.(.& \Ja -he nS.

INNER GLOVE
OUTER GLOVE
BOOT COVER

S'totr
^/^ beefs
la-It*.

F ' i^ ' i ^
/9i / ^
' K L.^

=^=^—

TYPE OF APR
CARTRIDGE OR
CANISTER

6CM

_^

c . /x >^_ ,• *, _ i^) /~7

requency and Types of Air Monitoring: (/) Continuous ( ) Routine - ( ) Periodic -

DIRECT
READING
:NSTRUMENTS

:D NUMBER

:AL. DATE

FAT MEMBER

\CT. A LEVEL

COMBUSTIBLE
GAS/OXYGEN
METER
(1)

&3l<t^1
J / ' . / ; > *•

• -/*J/J.<* /&J'' /-'/I*

/VW--

Si 20%LEL
£!9.5%,St23%
02 - LEAVE

RADIATION
SURVEY
METER/PROBE
(2)

£ 4-JW2—
-, / . ( \ -

• -vc^x^/4^
s?f ////e-*,/c* —

3X BACKGRND -
CAUTION;
1 MR/HR-LEAVE

PHOTOIONEATION
DETECTOR/PROBE
(3)

b3 73&0
& 3 7^ ;

"- ; •• t:~
• >"/^/-lJ/43^

^
AT-^^J

UNKNOWNS
0-5 UNITS: "C"
5-500:'B'

FLAME
IONIZATION
DETECTOR
(4)

btjfrZ.7

'~'**jbr/1^

slUL-
UNKNOWNS
0-5 UNITS: "C"
5-500: "B"

CHEM.
DETECTOR
TUBE (5)

4?66f2_

"'*fa£<
sf<~jL

PEL/TLV
COMPARE
W/PF

. . / . ? - •



Emergency Phone Numbers

Emergency Contact Location Phone Number Notified

Hospital

Ambulance
if-*—

Police

Rre Dept.

ChesicaJ Trauma Capability? C^lts ( ) No If no, closest backup:

Directions to Hospital (attach map) - Route verified by:

Phone:

Date:

f Cn

Additional Emergency Phone Contacts

Contact

\VTSTON 24 hr. Hotline

\VESTON Medical Emergency Servke

Qiemtrec

ATSDR

ATF (explosives information)

National Response Center

National Poison Control Center

Phone Number

215-524-1925 215-524-1926

513-121-3063

800-124-9300

404-639-0615

800-124-9555

800-124-8802

800-942-5969

ASP ri-epared by:___
•e-Response/Entry Approval by:_
erbal Approval/Modification to Original HASP by:

Date: ill
Date:
Date:
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Physical Description of Site and Response Activities

Size of Site: .ir A < - « - Terrain k fl /^-^ Weather ^.ny
Distance to Nearest: Residence » ^ School > f ̂ - Hospiikl

Public Building , sT^'. Other
(i/fNoEvacuation: ( ) Yes

Nearest Waterway:
By Whom:

/»*•—:/ / , . • fr^~ Distance from

Condidon

Surface Water Contamination

Ground Water Contamination

Drinking Water Contamination

Air Release

Soil Contamination

Stressed Vegetation

Dead Animal Species

Observed Potential

tX

^

None

1̂

^

^

^

i/

^

Comments/Observations

flre.^ t*r{.-,fn-r t*^r/^

/*.L~ky <^u*-ij d. !<.?*•(. <.;{

actions Taken On-Site:
Perimeter Monitoring: ( rf Yes ( ) No
Site Entry by TAT: M Yes ( ) No

Tasks Conducted

4.,- Mi.-.. {<*,.. n.

/i f t.
f/r ^^ ±e. -~- u; \- 1-*)

-

Level of Protection/Specific PPE Used

ie.^1 B/,\i,./<. f..^e , / t . t * Si/:. £„* ;/ J '
£c-c* S-;~*^.

" / //

r



Air Monitoring Summary Log

Data Collected by :_ f j

Date be summarized by a 'Range of readings, i.e.,- Low to High" and/or "Average" by location.

Station/Location

fy^btfve*^

I ' / -

'

CGI/02 Meter

v . /. ff ^ .

A» • ' '

^

tfro

-

Radiation Meter

J:

6" /,.' ,

£J'\AJ

/^C'V*

PID/Probe

,-

JAX.- :

Q*S^(>

P^^<(

FID/OVA

, t /- J

-immary/ Comments:

Detector Tub*

/ ; • ' - 1



J
Hazardous Waste Site and Environmental Sampling Activities

Off Site:
, On Site:

Describe types of
samples: P<

LA/

c

( ) Yes (/)
(V) Yes ( )

samples and methods
————— *"~~ f *~ — î -i-
'US / A i^/ -f it, /I f^s *~- -*

P - ^ ' ^ f lkr,^i ^

No
No

used

l~fV

•^ - - i / , '

to obtain
ti/'**-"*^ Oi^1 oT / L^ ^TL/K-.-, >, 5" , ^ ,; fi'sU,^ f i / ^ ^ j - ' l

<- -f-1 Y-f/ a r> lU. /.,r,^c1 <. / /V 4 <l7tf i l}l/L ' ^ f , f /^ ^

L/C. a^ f l k f . i j / ^ : , , . M'erL «i^ ;-, /i.t/ -^
' ^

Was Laboratory notified of Potential Hazard Level Of Samples? ( ) No

Vote: The nature of the work assignment may require the use of the following procedures/programs which will
ncluded as Attachments to this HASP as applicable: Emergency Response Plan, Confined Space Entry
Procedures, Spill Containment Program.

Disclaimer: This Health and Safety Plan (HASP) was prepared for work to be conducted under the Technical
Assistance Team (TAT) Contract 68-WO-0036 for Zone I. Use of this HASP by WESTON and its subcontract,
s intended to fulfill the OSHA requirements found in 29 CFR 1910.120. Items not specifically covered in this
3ASP are included by reference to 29 CFR 1910 and 1926.

rhe signatures below indicate that the individuals have read and understood this Health and Safety Plan.

Final Submission of HASP by: Date

Post Response Review by:

Post Response Approval by:
\yrVrf

TAT HSO Review by:

COMMENTS/FOLLOWUP



JOB SAFETY& HEALTH
PROTECnOiV

The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include
the following:

Employers!
All employers ma furmsn to employees employment ano a oiace or
employment tree ram recognrao rooms mat an causing or are iikeiv to
cause oeam or serous narm to employees. Employers must comory wnn
occupational safety am netun samaras issuea unoer me Act.

Employees^
Emoiovees must comtny with ail occupational salety ana neaim stanoaras.
ruies. regulations ana oraers issuea unoer me AC mat aopiy 10 meir own
actions ana connuci on n too.

The Ocaaauonai Safety ana Heaitfi Administration iQSHA) oi the u S
Deoanmem of labor no me onrrory resoonsoility tor aommistenng :ne
Aa OSHA issues occupational saietv ana neaitn stanaaras. ano us
Compliance Saiety ana Heaim Otficers conoua locsiie inspections :c neic
ensure comonance WHO the Act

•inspectia.
The Aa reawres mat a reoresemative ot (ha employer ana t representative
aumonzea ov me emoioyees ot given an opportunity to accsmoanv me
OSHA insceoor tor me purpose ot aiomg me inspection.

Where mere is no aumonoa emoioyee representative, tne OSHA
Comonance Officer must consul wim a reasonable numoer ot emoioyees
concerning safety ana nun conations in me wontpuce.

Camplaintr
Employees or meir reoresenoDves rave me ngnt to tile a comoiairn wun
me nearest OSHA office reouesong an inspection it tney oeneve unsaie or
unneaimtui conditions exot in tneir workplace. OSHA will wiinnoia. en
reauea names ot emoiflyeei comotainmg.

The Act oroviaes mat emoioyees may not oe oiscnaroeo :r
discnminateo against in any way tor tiling szerv ana neaiin camoiamis :r
lor cinerwise oerosmg mer ngms unoer tne Aa

Emoiovees wno oeiieve tney nave oeen oiscnminaieo against may tile i
com:i3:n[ wun tneir nearest OSHA office wiinm 30 oays oi me anegeo
cusaiminauon

Citation-
If uoon msoecnon OSHA believes an emotover nas vioiateo me Act a
ataiion anegmg sucn violations will be issuea to me emoiover tier,

crSDan will soeafy a lira penoa wimm wnicn me ailegea vtolaoon must
be correnea

The OSHA citanon must oe uunuieiKiy disotaveo at or near tne otace
ot ailegea violation tor mm ozys. or unni ii is coneoeo. *«uciever is
later. 10 warn empioyca ot Dangers ma may ena mere.

Proposed: Penalty
The Act oroviaes tar nummary penalties against emoioven at uo to
11.000 tor eicn senaus violation ana lor oooonai oenama at ua to
S1.000 lor acn nansenous vwtatun. Penalties at uo to JlJXX) per oay
ray oe oroooseo tor taHure to coma violations wtttm tr» oroooseo time
penoa Also, any emptover wno willfully or repemoty vnttB me Aa may
be jmraeo oenaiDes ot uo to S10.00Q lor eicn sucn violation.

Crimmai pennies an atso orovioea for m me Act Any wiUful vwtation
resulting in oeaffi ot an emotoyee. uoon conviction, is purasnaoie oy a line
of not more man 110.000, or try imprisonment lor not more man sa
momrts. or Dy oom, Comncaon of an employer after a lira convtoion
douoies inese mnrrun oerames.

Voluntary Activity
While providing peraraes tor yioUnons. tne Ad also encourages efterts oy
labor ana management before an OSHA inspeaon. 10 reauce wamuaa
roams votumanty and to oevwoo ana imorove satety mo fteaim orocrams
in all wonaiaces ana incustnes. OSHA's Voluntary Proacaon Programs
lecognize outsonoing efforts ot tnts mure.

Sucn voluntary acnon snoua inrtally locus on tne laencficzpMno
elirmnation at razaras mat couia cause oeam. injury, or illness to
employees ana supervisors. There are many puoiic ana onvam
organuaoons mat can orovioe intornanon ana tsssara m Ms effort if
reouesaa Also, your local OSHA office can orovioe corauaraoie neo ua
aovice on solving safely ana heun pnxuems or can rev you to otner
sources tor neio sucn as training.

Consultation-
Free consultative assistance, without citation or penalty, is available to
employers, on reouesL mrougn OSHA supponeo orograms in most Slate
9eoanmerns ot labor or neaiin.

More Information '
Additional intormanon ano Atlanta. Georgia
ccoies oi tne ACL soeanc Boston. Massacnusens
OSHA utety ana neaiin Chicago. Illinois
stanoaios. ana otner Dallas. Teas
aomicazii regulations TOY oe Denver. Coloraoo
ODBinea from vour emoiover Kansas Ciry. Missouri
or irom me nearest OSHA New forx New torn
^egicra; Oflice in me Phiiaaeionia. Pennsylvania
•oiiowinc locations' San f'ancisco. ;i;.iorn,a

Teleonone nurroers tor tnese
otlices. ana aaaitionai area
ottice locations, are usteo m
me isieinone oireaorv uncer
me a-viea Sa:es Deoanmeni
ot uocr fl me umteo Sutes
Governrrent listing.

Wtsnmgton. D.C. /̂ "~sjs.

OSHA 2203 W rjc: )-i
-^ V^k lî fc!. /*J

s^r ^7 x?vKSS>ty^*£v/JS^ / N f̂fî X^^a^^^
William E. Brocx. Secreory ot Laaor

U.S. Department of Labor



PUNS

O PUERTO RICO*
O SAMOA
D GUAM
D VWGJN IS1ANOS»

-_J Federal standards — federal enforcement

îV r̂
SUte plan — state enforced federal standards
State ptan — state enforced state
*State plan certified
*State plan has final approval
On-sne consultation now available in all juris-
dlcuons

FEDERAL OSHA AND STATE PLANS JURISDICTIONS

proemn at a fidly effective levd f or at le» one
«*plan. OSHA then conuBueriu momionnp
hould receive fital approval naattmai
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^ bv "«when the pi. should be certified and wh« „
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SECTION 23

acexvAtzom
23 .A. OBBftAL

23.A.01. The sides of all excavations ia wfaiah
OBBleyees art exposed to d»»g «r ft aa awing
grout* shall be guarded by a shoring sytti
•loping of the (round, or other equivalent
nil «inj«»r* •low in far Mil, with the —
of solid roe*, shall Bo itoTaaa
nori«ont«i to 1, Vertical. —
ll.A.oa. Tli* dotanination of angle of repoae and
deaign of supporting syotoB shall bo baaod on
oareful •vaiua.tioa oc pvrtiaonc (actors taon act
dtptb of out, poaaibla variation U water ooatont
Of tno aatarial wtoila eao •••avacion ia1 apmnt
aatieipatod ehaa^M ia utariala froa Mpooara to
air, MB, vatar. or frMtiaoi Iaa4int ioMaod by
•truetur**, oquipaont* ovoriayiao Mtorial, or
•torod aatociali and vibration ttem •qaipownt.

or traffic.
23.A.03. Where a wean •trstusi is overlain by
strata with a greater angle of repose, the angle
of rapeae for tha evevlyiag strata snail be taken
at no aore than that of the supporting stratua.
23.A.04. Design of supporting systsa, i.e.,
piling/ cribbing* shoring! «ee.. snail be baaed oncalculation of forces and their direction with
adequate eoaeideration for surcharges, angl* mi
internal friction of aateriala ia the face* aad
other pertinent properties of the eaterial to b«
retain** in plaee. When tight aheeting or aheot
piling ia ua«d, full loading due to ground water
table shall be aaauaed unless prevented by weep
holes, drains, or other aaena. Additional
Stringera, tiee, aad bracing shell be provided to
allow for any necessary temporary removal of
individual supports.
23.A.01. taeept ia hard rook, raeavatioaa below
the level of the base of footing of aay foundation
or rotaiaiag wall shall not be permitted oni«««
the wail is underpinned aad all other precautions
tenon to insure the stability of the adjacent
walla for the protection of the employees involved
ia excavation worx or ia the vicinity thereof. If
the stability ml adjoining buildings or walla is

217
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endangered by excavations, shoring, bracing, or
underpinning designed by a qualified person shall
be provided. Such snoring, bracing/ or
underpinning •ball be inspected daily or more
often, aa conditions warrant, by the qualified
person and the prateetioa effectively maintained.
23.A.OC. Diversion ditehee, dikes, or other Mans
shall be used to prevent surface water entering «a
excavation and to provide good drainage of the
area adjacent to the excavation.
23.A.07. Excavated material snail be »tored and
retained at least 2 feet from the edge of the
excavation and at a distance to prevent excessive
loading on the face of the exeavetioa.
23.A.OS. Boulders, stance, or other eaterials
that may slide or roll into the excavation shall
be remevod or Bade safe.

23.A.Of. Guardrails, fences, or berrioades and
warning lights or other illumination eaiataiaed
fre* sunset to sunup, shall be placed at all
excavations which are adjacent to paths, walkways,
sidewalks, driveways, and other pedestrian or
vehicle thoroughfares. Adequate physical
protection shall be provided at all remotely
located excavations. All wells, calyx tolee, pits,
shafts, etc., shall be barricaded or covered. Open
completion of exploration and similar operational
temporary walla, calyx holes, pita, shafts, etc.,
shall be backfilled ixawdiatoly.

23.A.10. Walkways or bridges with guardrails
shall be provided where people or eê uiaeant are
required or permitted to cress over axcavatioae.
23. A. 11. Materials used for ebeetiag, sheet
piling, cribbing, bracing, shoring, and
underpinning shall be in good serviceable
condition and of Adequate diateneiona. Timbers
•hall be sound and free of large or loos* knots.
23.A.12. Side slopes and faces of all excavations
shall be maintained in safe condition by sealing,
ice removal, benching, barricading, rock bolting,
wire mesh, or other Mans. Special attention shall
be given to alopee vnich say be adversely affected
by weataar, aolsturs content, or vibrstion.
23.A.13. Precautions snail be taken in sloping or

218
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shoring the sides of excavations adjaceat to a
previously backfilled excavation or a fill,
particularly wnan the separation is !••• than the
depth of tha excavation. Attention shall alao b«
Rid to joints and seaaa of aatarial eosq>riaing a

ea and tha alepa of anch saaaa and jointa.
23.A.14. Sapport systaaw shall ba planned aad
deaigned by a qualified person when aa excavation
ia ia axoaaa of 20 feat ia depth, adjacent to
structures or iaproveawata, or subject to
vibration or ground water.

23.A.15. Prior to opening aa excavation,
underground installations (i.e., sewer, water,
fuel, electric liaea, etc.) ahall ba located aad
protected froa daaage or dlaplacasMat. Utility
coapaaiaa shall ba contacted to have the* locate
aad aark actual loeatioaa.
23.A.K. Where uaexploded aaaitiona/ailitary
or inancf or bas'sroous aiiterials aav ppaaiol

23 .A. 17. Nbara peraoanal are required to eater
axcavatioaa evar 4 faat ia depth, mCfieieat
ataira. laddera, or raapa ahall ba proridad to
raqaira DO acre thaa 25 Ca«t of lateral travel.
When aoceaa to axeavationa ia ascaaa of 20 feet ia
depth ia required, raapa, ataira, or •eehaaieal
peraoaael heiata ahall be provided.

23.A.It. Nhars it ia aeceaaary to uadercat tha
aida of aa exeavation, overhanging aatarial shall
ba safely supported.
23.A.19. Braciag, shoring, cribbing, aad other
supports ahall ba inspected dally aad after every
ralaatora or other hasard-iaereaaing oeeareace by
a eoaneteat paraoa. Protectioa against alidaa and
eave—laa ahall be increased if necessary. Xf
evidence of possible cave-iaa or alidaa ia
•PParent, all work ia the excavation ahall cease
until the necessary precautions nave bean taken to
safeguard the
23.A.20. When tie roda are used to reetrain the
top of ahaating or other retaining system, the roda
•hall ba anchored well baet of tha angle of repose.
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13.A.21. In locations wear* 0x7910 deficiency or
gaseous condition* are known or suspected, air in
the excavation shall be tested prior to the «t*rt
of each shift or sort often if directed by the
designated authority. A 109 of all test results
•bail be saints'. "-«d at eft* work sit*. Control!
•hall be ia scco ace vita Section* 7 and I.

23. A. 22. ftaargeney rescue equipment such ss
breathing apparatus, safety harness and UM, and
basket stretcher shall b* rcaddly available where
adverse acaoepherie conditiona are auepceted or
•ay develop in an excavation.

23.A.23. Where raaps are u«ed, a miniaum width of
4 feet for p»rsonnei and 12 feet for eqaipaant
•hall be provided. Guardrails T**̂ ll be) provided
on all personnel raaps. Curbs net less than 8 x
1-inch tiabers or equivalent protection shall be
provided on equipment rasps. Suofl raapa shall be
deaigned and conatrucred in accordance with
accepted engineering prae«ie* and 22.O.

23.A.24. When aobile eqaipsMnt is utilised or
allowed adjacent to excavation*, substantial stop
logs or barricades shall be installed.

23.A.25. Excavating or hoisting equipnent shall
not be allowed to raiss, lower, or swing loads
over personnel in the excavation without
suostantial overhead protection.

23.A.26. At leaat tvo Mana of exit ehall be
provided for peraoanel working ia excavationa.
Where the width of the excavation exceeds 100
feet, two or aere aean* of exit aball be provided
on each side of the excavation.

23.A. 27. Ground water shall be controlled.
Freeting, pushing, drainage, and timilar control
Masures shall be planned and directed by a
eeerpetent engineer. Consideration shall be given
to the existing moisture balances in surrounding
•oils and the effects on foundationa and
structures if it is disturbed. when oontinous
operation of ground water control equipewnt is
nscessary, an emsrgency power source shall be
provided.

23.B. TRENCH EXCAVATTOH

23.B.01. Banks acre than 5 feet high shall be
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shored, laid back to a stable slope, or provided
with other equivalent protection vnere employe**
•ay be exposed to Moving ground or care- ins.
Trenches less *M« 5 feet in depth also shall be
protected when examination of the ground iadicatss
hazardous ground movement may be expected. The
tali angle of repose for soil conditions sad
bracing systems shall be determined by a qualifiedperson.

23.8.02. Bracing or shoring of trenches shall becarried Along with the excavation.

23.8.03. Cross braces or trench jacks shall be in
true horiseotal position, secured to preventsliding, falling, or kiocouts.

22.1.04. Portsble trench boxes, sliding trench
boxes, or shields shall be designed, constructed,
and stain eained in a Banner to provide protection
equal to or greater than the sheathing and shoringrequired for the situation.

23.1. OS. Ladders used aa accessways shall extend
from the bottom of the trenca to not less than 3
feet above the surface. Lateral travel to an exitladder shall not exceed 25 feet.

23.1.06. lack fining and removal of trench
supports should progress togethsr frost the bottom
of the trench. Jacks or braces shall be released
slowly and, in unstable soil, ropes shall be used
to pull out the jacks or brsces from above afterpersonnel have cleared the trench.

23.8.07. Minimum sise and spacing of tJjsbers for
snaring of trenches shall be in accordance withAPPEMDIX J.

23.1.08. Braces and diagonal shores in a wood
shoring system shall not be subjected to
compressive stress in excess of values given bythe following formulai

S-UCO-20L

Maximum ratio L-?0
" 0

f*ngth. unsupported. ir
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0 • Least side of the timber ia inohea.
3 » M* r T niif allowable stress ia pounds per square
inch of cross lection.

23.8.09. Alueiaum hydraluic shoring shall be
inatailed la accordance with the manufacturer's
recommendstions and requirements of 23.A.04.
23. C. EXCAVATION OF SMALL OZaMKTZB SHaJTS

23.C.01. Calyx holes, eaiaaon footing*, and other
small diameter shafts, which persona are required
to enter, shall be provided with a eteel casing of
sufficient strength to withatand ahifting of the
surrounding earth. Casino ahall be provided the
full depth of the overburden and ahall extend «c
least 9 feet iato solid rock, where suca
conditions exist.

23.C.02. The steel casing «>*MT extend at least 1
foot above ground level aad be equipped with a
eover that eaa ae locked. This cover ahall be in
place whenever no work ia being performed in the
excavation and until the excavation ia backfilled
to 7round level.

23.C.03. Prior to working in a shaft, air at the
bottom of the shaft ahall be teated for oxyaen
deficiency aad harmful cantamiaanta. mo work
ahall o* done in the shaft until the air ia safe
for breathing.

23.C.04. Mechanical ventilation shall be used to
change the air in shafts. Compresaed air from an
ujiteeted source shall not be oaed.

23.C.05. loisting of peraoas shall be done only
with eejoipmeat meeting applicable reqairementa
contained in section 22.S.
23.C.06. An inclosed covered aetal caoe shall be
ua«d to raiae and lower persona in the abaft. The
cage «naJLl be designed with a safety factor of 4
and shall be load tested prior to use. The
exterior of the cage shall be free of projections
or sharp corners. Oaly closed snack lea ahall be
uaed In the cage rigging.

23.C.07. If the cage is equipped with a door, a
positive locking device shall be inetailed to
prevent the door from opening accidentally while
the cage ia being lowered or raised.
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or

P«r«onn.l who

cl.an-out in
«ccoBpliih«d without «ntry.

*"^11« or shafts ov.r 5 f..t in dntA
r.uia«d with U,gin,, pilin, Or C**IB|

in«p.ct* tl«b«rm,

oparationa. Wh.r. found

th op*nln' co or

23. D. EXCAVATION WTTH COfTERCAJU

of th« coffftrdaoa by high
shall includa
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Car controlled flooding of the work area.

23.0.02. Where personnel or equipment art
required or permitted on cofferdams, walkways,
bridges, or ramps, standard railings or
equilvalent protection shall be provided.

23.0.03. At least two ladders, walkways, ramps,
roads or other mean* of rapid exit shall be
provided for personnel and equipment working on
eofferdama.

23.0.04. A plan including warning signal Cor
excavation of personnel and equipment in case of
emergency and for controlled flooding shall be
developed and poated.

23.0.05. Cofferdaau located close to navigable
shipping channel* snail be protected from teasels
in transit, where possible.

23.I. CAISSONS

23.£.01. Whenever, in caiaaon work in which
compressed air is uaed, tad the) working chamber ia
leas than Ll feet in length, and when such
caissons are at any time suspended or hung while
work ia in progress so that the bottom of the
excavation ia more than 9 feet below the deck of
the working chamber, a shield shall be erected
therein for the protection of the employees.

23.£.02. Shafts shall be subjected to a
hydrostatic teat, at which pressure they shall be
tight. The ahaft shall be stamped an the outside
shall about 12 Inches from each flange to show the
safe working pressure.

23.£.03. Whenever a shaft ia uaed, it shall be
provided, where space peraits, with a safe, proper,
and suitable staircase for its entire length,
including landing platforms (not acre than 20 feet
apart). Where this is impractical, ladders not
•ore than 20 feet high shall be installed with each
section offset frca adjacent sections and a guarded
landing provided at eacn offset.

23.£.04. All caissons having a diameter or side
greater than 10 feet shall be provided with a man
lock and shaft for the tzciusive uee of employees.

23.£.05. In addition :o the gauge in the locks.
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an accurate gauge shall be auintain«d on tna outer
and inner side of eacA bulkhead. Theee gauges
•hall be accessible «t all ti»s «nd kept la
accurate working order.

23. £.06. See 05. C. for employe* physical
qualifications.

23.2.07. See 24. T. for ceapre««ed air
requirements.
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l. By ranainf tha authority atauon for
•ubpan M of pan 1U« lo
follower

.«d ,ta« S«/,ty SltMudt AH (
St/try Adl |40 UAC 343^ Saaa,Vl •

,
StiJ-betum pitr halt rnMiu • type of

iha/t or footttf n&trtfloa. tfe« bottom
of which U mtat itr^tt ifuo iht oo«»
itcUon abort to form • btiltd ihapt.

Btnchinf (Btnchlni iy*ua) mcani •
mithod of pToitctLm tmpioye#* (ram
ovr-lnj by eiearitlnf tht iidw of *a
txcavidon to form MM or • MUM of
hortzommJ Jrr»jj or ittpa, ojuiity with
vertical or otar-mtlcai

, ipBiicadoa. ud dtflalttonata«Uc*Mt (• thla
Gaaarai

A la S«fcaan PI jaU Ounfeatta

Subp*rt •—Czem aorta
AMharttr S«c 10T. Cannes Woriir Houn

*M Salary Slandaxaa A«i (CoMtrvcciM
Saftfy Act) («0 UAC 3331; Sm. ill.
OecapiBanal Stftry tnd Httlia Act of 1970
I a U.S.C US. UA 6171: Saenrtwr of LJ kw «
Order No. IJ-n I3« FR «7MI- *-?• f«l FR
UOHL or a-« {4* FV OSnai.
tad a Cm a«Ji ItlL

(•» Scop* on* appJioatioa.
>ubp«n .ppiiM i« .u op«
••by in lit ttfth's
t« d*fin.d to iadu .
iu^»> DtfinitiaoM appJicaJiJt to M

which tn
»«P.Ubl. with .un(Urd. of prtcfle,

by 4 rtfuttrtd
.

-H/u«w.um Hydraulic &u>nnt BMng ,
rt-wjjMtttd ibonni iy<t«B

comprutd of aiumuium hydrtuiic
cyUndin (cm«bnc*i) u«M in
eoniuncttoo with viotcaj niU (Upn?hU)
or honuBUl nut (WMBI.I. Such ,yiuw
!• bnifMb. fp.onc.Uy to .uppon ih.

- maaaa tha aapandoa of a
matt of io»J or rodt mattntl from tha
iida of an excavation, or tha toia of lod
from undo a trench ahieJd or igppon
tyaKm. and iU aaddaa Bove*)aaUato
,̂"*e"1rtaoa •'**•* •» '•*"«• w•Udinf. la auffidau quantity to thai II

Sd l!!!22; bu/T> * ou«~"«*(««ana iaunobUiza a ptraen.
,.fa^P*1fB

J
rp*wa mMai "^ wlu»'«capable of IdaaorylM axuona aad

pradlctabla hazard* IB tha turn
or woriunf condjBona which an
"•Miuuiy. hazardoua, or dtaftmu to
employtta. tad who hat authomauoa
.°Ua±,P.'SLC8meaTt«"««to

Cntt bfocu maaa tha horizontal
=«Bt>afa of a ahoriaf ayatam Inatailad
parpanoiailar ta tha aidaa of tha
axcavatloa, tha anda of which bear
aaamat aithar opnihu or waJea.

Excarauoa maana any maa-mada cuL
ea«.y. tnrnch,or dWuoa„„7.S"
•urfaca. fanned by a«na ramorai

foenoriid^t maaaa tha vertical or
Indinad aarth aurfacaa fonud aa a
mult of excavation work.

fat/art meant tha breaJurt
dJiplacamanc or panaanani da/onnation
of a ttructural mambar or connecuon to
ta to raduca lit ttnctwaj iauinty aad
'U tupportva capabiUtiaa.

Hazardous atmenpfttrt maut an
ttmotphere which by raaaoa of baiaa
txploalva. flamaubia. poitoaevt.
eorroaivo. ortdizint. Imtatiat, oxyaaa
daHaaat toxic or otaafwiiaharmrul.
may caUM death, iliaaaa. or injury.

Kjcfout maana tha accidental rtiaata
or failure of • craaa braca.

Protfctin mt*m auant a method of
protectina. amployeaa from cave-tna.
from matartal that eovld faU or red from
ta excavation faca or tntoaa
exeavatioa. or (ram tha coiJapaa of
tdjacant tovetarei. Protaetlv. tyttama
mduda tupport tyitaau. tlopmi and
benchint tyetama. inlaid lytttmm. and
other tyttama that provide tha
necettary protection.

/la/no meant an inclined weikirte or
wor*ui| aurfaca t/iat la uied to tun
tccett to ona point from anouiar and U
conttrucied from earth or from

KffHttnd Pnftnionat EnjL,,
oaaaa a ptnoa woe Is rtfUtarv <
prafaaatoaal enfmaar la tha atau r
the work la ta ba pariurnad. Howev*
prefeiitonal ant>ne«r. reftaterad In a
itata It daaatad to ba a "rafiatarao:
profaaaiOBai aaftoaar" within tha
maaaini at tola rtaadard when
approinaf daaiCBa far "aacu/actnrtd
protacttva ijiitaaa" or tabulated da i

Stuffing maaa* taa wumbtn ef a
aaortnf ifttam thai rttata tha tanh Ir
poaitloa aad la ran art aupponed by
othar maaaban of the aaorttf ayaico.

SWa/rf (8UaM aytta^ auaaa a
itnetvi thai la abla la wlthataad tha
feroaa tmpoaad oa It by a cava-4a and
thareby protect emaioTwa within tha
ttraenm. Saiaida aaa bo porauaant
auiu>tuna or caa badaatasad to ba
portable aad Bavad aloof aa work
prefnsat*. Addlttoaaily, ahialda caa t
atihar praaueofaetand or lob-built in
aceordaac* with f Itmau (cMJ) or
(c«4f. Shiatdj aaad te n«chaa ara
oaaaUy ra/arr*d lo aa "VaurJj boxaa ' <
"traaeh thlakia.'

Stiorrnt (Shortaf artttml meant a
aaucrura each aa a •aaal hydraulic
ateaaaicaJ or ttmbar aaortnf ayttam
that aupporta thattdaaof an exca««nc
aad which la deatfsad lo prrvea; e
Ina.

SJdtt. SM faee*."
Sloptnj (Skpiflf lyttam) maana a

method of protecaaf aatployeea from
cave-uia by axcaratiaf to form aidet o
aa axcaradon that are inclined awty
from tha axcavtrtoa tauio prevent
eavv-ina. Tha aufla ef Incline rvqiured
prtrvat a cavt-<a vanaa with
difTaraaeaa ta tach faetara aa tha toil
ryp*. envtronaiaatal coadlUoaa of
axpoaora. aad appUcadoa of turcaargeu.j.

Stcbli nek maaaa aatural lolJd
aunaral mattnaJ thai caa ba axcavacar
with varacal ndaa aad will ramain
Intact whila axpoaad, Uaatabla rock ta
oanaidarad to ba atabk whaa tha rocx
naierlal oa tht twit or atdM oi tb*
aveavation la taoavd afatnat cavtn|-ir
or aowtDMt by rock boita or by anoui
pratactiva tyttam that hat bvao
daatcnad by a rwfiatand prefaaaionaJ
anawaar.

StnctunJmap maaaa a ramp built
tta«i or wood, uamaiiy uaati for vtoiclt
aceaaa. Rarapt mada of toil or rock tra
not coaaidarad itraetarai ranpi.

Support lytttai maaaa a ttrunun
toch aa unotrptanma. braant. or

, which previdaa auppon ,
to-actxn.
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UntitllaUoB, or lit itdtt of an
-.cavauon.
Tabulated data mean* tablet

csaru approved by a rvftiurxi
?rof*«4icnai tnjlBw and uaed io dtugn
Lad corutruet a protective tyit«a.

7>*/)eA (Tftnctt txcavauont mtcu a
narrow excavation (io rtlatioc to lu
leniifc) mint btiow tht lurftct of tht
rwiad. In fnurtl lot d*pth li praiar
thaa the width, but tht widJh of a stnch

at tha boitoa) U not mater
IS ft tt (4J m). If form* or othtr

itnictun* an inmlltd or conatrucud In
an txcavitloa to ai to nduct tht
diatnjic-n aetrurtd from tht forma or
itraerun Io the alda of to excavation to
:s fott (44 m) or leta (Bcamrtd at th*
boitoa of tht excanHortL tht

La tiao coaaidtrtd to ba a

Ttvncti box. Stt "ShUld,"
7>*ne/i tn/t/4 St* •Shitid"
'Jpnfhtt ataaa tht rwflcal amber*

of • trtnca ihortnf tyttta placed In
contact with tht earth tad tmiaily
potlttoatd M that mdlvldaal atabtn
do not contact each otbtr. Uprtfhtt
placed to that Individual aaaiben an
ciottly rptoad. to contact with or
LnterconnacJad to each ether, an oftaa
calltd "ibttnaj.'

H'O/M mcaaa horuoataJ m*mb«r» of a
ihonai «nma piactd ptnilal ta Uia
ercjvauoa fact waoM aidaa b«u
aiatnit th* rvmoaJ OMmber* of tha

lystta or tana,

(a) Surfac* fncianbranemt. All turtac*
encxtmbraacn that art locattd io ti to
!7tatt a hasard to tfflployttt itull b«
rtmoved or npporUd, aa a*cu»a/y, to
la/tfuard tapkorttt.

fb) Underground inttallatioiu. (1) Th*
etbauttd Jocattoti of utility
laatailatlona. rach aa atwtr. taltphona.
futL eitctne. watar lintt. or any otaar
uadtrfTOQ&d t&jtallaUoaa that
rtaaontbly may M rapwttd ta b«

daa work.
i nail bt dnermmtd prior ta optain| aa
•xcavaooa.

(2) Utility eenptalM or ownen ihaH
t>» eenucted within ntabllakcd or
miomary local rttponat Oatt. advlied
of tha propottd work, and aaked ta
••ttbltah tht loctdoo of tht ntlilty
und«rjrroxmd inatallatloat pnor to tht
nart of actual ticavation. Wbtn utility
coapaaiti or owncn cannot rtipond ta
i r»qu*it to looitt ondtrfrennd utility
tmua»tion» wtthm 24 boon (onltta a
lonfrr ptnod Ij reqmrtd by nitc or
local l«w|. or cannot titabUib tha exact
location of thaat uuuUattaBa. tht
caployrr may procMd, nrovtdad tht
t apleytr datt to with cataoa. and
provtat d dataeooa tqutp&mt or ethar

aocvpiablt atusa to Locata uuiiry
Inatallatlona an uatd.

(3) Whta txcanuon operailonj
approach (ht aaaaai*d locatioa of
uaatryround inatallatloaa. tht exact
location of tha inatailauooa mall bt
dtttmuaad by t*lt «"rt accrpubli
DOC ana.

(4) Whila tht txeavttion U open,
uadcrfroond InataliaUooa tnaiJ bt
prettcitd. aupporttd or rcatovtd ai
ntctiaary to aa/tfaard tmploytti.

(c) Acctu and tfm»—{1} Structural
rempt. (i) Structural ranpa tnat an oatd
lolaJy by aaployttt at a ntana of
acctti or efma froa axcavaUooa ihail
ba dtatantd by a eoaiptttat panoa.
Structural rutaa tiMd for ICCBM or
etrtti af tcupatat ihail bt d«ti«atd
by a conptttnt ptnoa qualiCtd la
ivuctunl dtatfB. aad ihail bt
canitructad ia acoardaoct with tht
duiaa.

( l i ) Raapi aad mnwayi canatncttd
of two or non ttnerural mtfflotn thali
bavt tht •tructwaj niaabcn conatcttd
toftthtr ta prtwot dlipUcttBaaL

(U!) Structural aumbitn tutd for
raapa aad rer/ajn ahall bt of umfonn
thlcknttt.

(iv| Qaatt or othtr ipprepriatt mtaaj
uatd to eoantct nanny itroemral
membtn ihail bt trucatd to tht bottom
of tht runway or thall bt attached la a
manntr ta promt trtppinf.

(v| Structural rmnpa aitd In lltu of
ttepi thai] bt prorldtd with clttti or
other larfaat otttntnta on tht top
turf act to prrrtol aUpnin*.

(*J Mfonf of tgntt front uritch
txcantiom. A itatfwty. ladder, ramp
or othtr t«/t ntaaa af tfmi thaU bt
Itcattd In traoch txcaraaonj that an 4
fttt (142 a) or man ta depth- to ti to
rtqutn aa aort thai 2S ftti (7J2 mj of
lattral frav^ lor tmployttt.

(d| Expotan la rthicuiar traffic.
Efflployttt txpottd to public veAicnltr
traffic ahal] bt praridtd with, aad thai)
wear, wajrtnt vmta or othtr avilabtt
faraaau aurktd with or mad* of
rtfttetoriMd or biaa-vtttbUlty aattrtal

(t) fxperar* 10 faJJiitf toodt. No
amploytt thai! bt ptrauttod ondrattth
loadi handltd by lifttnf or dJ|jlnj
•ouipment. Employ*** ah«ll bt r*qaind
to «<and twty (ran any rthlcla btiai
laadtd or unlatdtd ta avoid bttaf
i truck by any tptlltf* or fallinf
matanala. Operator* may r*aain in tht
eabt af v*hiei*t batnt loadtd or
unJoadad wh*a tht vchJeiaa an
«quipp*d. in accordtnct with
i lB2a.6cri(b|(ei, to provide adequate
proitciion for th* operator dun at,
lotdmj and mloadiny optrttMna.

(0 Wamutf tyttm lor mood*
tffu/ament Whta moOII* tqoipmtnt It
op*ra<»d adlaetat to an axcavaUoa, or

whtn inch *o,uipia*ni ia nrauirvd to
approach tht edj« of ta txctvauon. ana
tht operator do*i not bar* a dtar and
direa virw of tha edf* of the
txcavallon. a winunf tjrtiem ihill be
utilutd eoch ti aameadc*. hand or
mtrhamet) alfnala, or tiop lo|L If
potaibU. tht fradt ahoold bt away frco
tht txeavaooa.

(fj Haxardotn rtmotpA*/**— (1)
TMUA? and otw«>/r in addition to the
nquiiiuicntt tet forth la nbpam 0 and
E o/ thia part (29 CF» tt2B_VMra.lOT)
to pnvwnt txpotun to harmful levcli of
atno*ph*r1c contaminanta and to mure
aaetpiabit trmoapharic oavdillonv th*
foUowtof nqiUnmtata eatil apply:

(I) Whtrt oxyfn dtfldtacy
(atmoephtna eantainiaf ittt than !DJ
ptretat oxy|tn) or t haavdoua
atmotphtrt uutta or covld rtatoaably
bt txpocttd la txiau a«ca aa ta
cxcavaooea la laadM anta or
txcavauoet ia anaa whan hazaraaui
lubttmactt tn itcnd cserby. uit
atmotpbtrM in tht natation toall bt
ta*ud btfort Miaiojuaa anttr
•xeavauoaa artattr thaa < ft*t (i-22nj|
In depth,

(ill Adtouttt prtcaaoow »ha!I bt
laitn to prtvtat tmpie]m expoiur* to
atawipherri caatalatnf lt*« than 10-5
ptretat exyftn and othtr htzardoui
atntoaphtrTC. Tht** pnctotiont include
provtdlnf proptr mplmory proietnion
or vtnttUUoa ia aecordaact with
•vbparta 0 and E of (hit part
ntptciivciy.

(iil) Adtqualt pt*q»rton fhal l b*
taJtu luch ti provtdinf rtnuliuoo. to
prtrtat empioyf* txpotvt to aa
taaoipctft containmt a conccntradoa
of a flaaanable |ia ia ticni of 20
pcmu of tht lower flaaauoie limit of
tht ft a.

(Iv) Wbta contrail trt u*d that an
Inttndtd to rcduct the Irrel of
ataotpacnc caataounaau to acceptable
Irrtla. ttaUas ahaU b* eaaducted at
oflta tt otcttiary la enaun that tht
ataoiphart nmatna aafa.

(ZJ £a»rf*ntr nscv* tqoipmenL (i]
Emtrftncy rwcae rqulpmenL mch u
bnaUvtni apparatu*. a tafety hameii
and lint, or t btiket itntcher. thall b«
ntdily available wbtn htzardoui
ttnotphtrlc condltlom tUal or may
ntaontbiy b* expected to dcv*iop
dortnt work In an rnea ration. Thlt
K»vlpa>«nt thall bt *rteaded when In

(<0 Empioyt*t mlertnf bell-bottom
pitr holti. or other iiatlar dteo and
conTmed footini eicavanont. mail wet
a ham**t with a life-tin* t«cureiy
atuchad to it. Tha llftlin* mail be
Mptnt* rroBi any line ut*d io handle
aaicnala. and tball b* tadtvtdually

Wf0S:6



/ Rulat tad JUnlationa

Empieytat aatfl L_ _
neavateaalawkica
a^omlitad ».«tr. „ * ««av.uoa- u
which waiar ia ace«swj*(«- ^
•dao.ua ta pncaaflaaa ear* bm
la pni*a eaviave** a4aia*( iha
taiardj poaad by wiu, a««a»lajlc
Tba pncaadaaa aae*.**,, ,4 prot*c

Bplarew adacMitiy vary with MC
«•"««-. bat camldf- ' • -

laa watar removal
aad aparaoaoa

———- •• rou \
pnvtBf ftBrtOV WVtejf ffOB
excavanas aad • tha

««e«Tjaooa. fctora aoai

tver
Wh«n th. subUlty o/ adtelrU^

* ""^ •"«*

Ml
' '

tritaaa ioch aa
. or vadarptaaa^

pwvidad ta aaawa tha aubUIr*
for tha protacdaa a/

(2) Exearatloa bdow taa laval o/ tha
bat* or footinc of aay found* tioa or

to DOM a
•nafl not ba p«rmtBad

I>) A aapport tyttaax tw^ u
uadtfpiaiuBi, !• ptwrtdad ta aann tha

or

tna tha

Auiav(A» gftatttJu t taa fnm loam
ar»o£ (lj Adaqnatt prawrtoa

pwrldtd ta pjuiati aapioytea
J" ,--.••,'?? ""ati that cauidpoaa a
naurd by faffiaf or rollla« fron aa
tuavatiaa faea. Such protecdaa ^-1
cetuui ef aeailai ta naava iom«
matariaO: '-«"""tffg a/ pntacdvt
bameadaa at BUarraOa aa aacaaMry oa
tha faoa la tioe aad caetaia Mltr«
•atanai: or tihar awua that prntd*

to control
J c/acennmlattnj watar. or UM

* 1 > aaJary ban** aadlwiaa.
« gwittt la emroOad or pnveoted

(3) Sloewtika. paTtnantL «ed
•ppunanaai itroctan

of prot̂ tuw i.

protacdv* tytttaa totil ba mtda by t
comp»t«rt ptnon for tvtdaact of a
rttnafloB thai odd rmft ta potrUt
ca»»-4aa. tadkadona of hihn «rf
protective lynama. hazardoa
•tmotpbtm. or other haxardan
coadldoaa. Aa trupacfion dull ba
candueied by iha compattnt pcrvon
prior to iha ita/i of work aod ai ocadad
ihpouihoot tha thin. Inapactlonj inail
alia ba aada alUr tvtry ninitann or
othar hatard iacnuiac occanmca.
Tbn« inap«ctiona an osiy rto^Und
wh«a tmfioytt axpovun eaa b«
rvaionabJy aattdpaiad.

(2J Whan taa eamp«tint panoa find*
tvtdtaca of a aitBaooa dui eovid malt
jj a poMibla cav*-<a, Indie*MM of
faJun of protacav* rrium*. haaardoua
iQBoipbana. or othar haurdoua
condlHoiu. cxpoatd aspierrm thai] ba
rtaoved from tha htxwdon ana oaoi
tha oae» a«ry prtearton* faava baaa
taken to aaam thalr aafafy.

(1) FoilpnttctuuL (l] Wfcan
raplovea* or aaaipauai an rtqatftd or
ptrtiuitH to erosa orar axeavatloaa.
walkwavi or brldfw with iiaadard
luardraiii ahail bt providad.

(2) Adaqgata barrtar BhyuaJ
pnxectlon ihaJl oa prendad at til
iwaialy laeaud txeavaooaa. All w»U*.
pit*, tbafta. ate. i*ufl b« bamcadad or
covena. Upoa complatloR of
(sploranoa and itaultr oMnnona.
itmporary w»Ua. piia.
be

,
(2) Employ™ .fcujj b, prxj(»n*d from

txuvatad or otbar aattnaia or
aqutpomnhai a*U BOM . ̂ uri by
ftlllaf or nOlrtrlBie nemfleaa.
Pro»etJoo taai) bt pnmdad br piadn*
aadkatVtBfncimatarlaiaar
•ouipmaat at taut 2 fett (.n m) froa tha
•d«« of ajKavaaoaa. or by iha UM of
rvuiaiaf davtan Uat an ••fficUu ta
prtrtac aitarUla er â ilpBWBi fa»
faiUai or raiiia« Into ananoaca. or br
« eombioafloa of ba«h tf o*a»aaa/T.

W iwe«w» (ij Zkfly ta^oiew
<* awavaaaaa. du adtaeaat anax tad

(i; Eacbtayrfoytt H
aftaJI ba prooctvd f

laa by a adtqmf prpuxflu iy»«
daattnvd to aeoordsaca with pana;
(b) or (e) of ttda aac&ra nc*pt wfec

(I] dcavadaaa an ai*d« «aOr«*y
ftaWarodcor

Xuaratfaaa an laaa t&aa 6 If
) la depth **"* T»«««|"-"^« a
by a caaBpataai panaai ptw

aatadkadaaafapataedAlcava-ia,
(2) Pretacari tystaaa ahail ha ft

etfMdty «o rnM wRaamt failan aJi
loada laal an tntaaAri or eauJd
raaanfiahly ba aa^acoW la ba tppUc
traaasuuad ia tha vyvtaav

b\ Dm&i af^tlefBj t»d bmcftin.

of atoyaaf aadhaaiailBi lynaiai >a<
ba atiactad aad eaaaaraoaat by (ha
tBDioytr or bit daaapaa aad thail t

Wttl taW rV^WVaBa^Btal O1

P*r*fnpa (bHl> or. BIIB* tiianatrr
ptraanpo (bKJk or. at tbe aAamadv
pananpa (bKJJ. ai. to taa aJtcraaav

(1)

Buatattoaa ahaU bt atoptd at an ar
net aittpar thaa aat aad oBt-baO/
hartxaataJ ta oat vtrocai (M dafnret
BMaaand froai du bortsantal). u
tha employer oaet one of the oibt,
option* Ujted btJow.

(If) Slept* rptoCed la parapaph
fbKl)(f] of tK<« itrttrm, t^ifl ba
axcavaud ta form coafifvttJoot thu
an ta accordaaca with tha ilop«« toe
for Typt C tod la Appendix B to 'Juj
tabpvt.

(2) Option (If—QtUrminoLan of
I/of** aad configuration* utuig
Appmadic** A oodB. Marlraum
ailawabla ilopte. aad allaweble
eoaflavaUoaa tor tiapiaf Bad b<
ivateau. thall ba dtttranned la
iceordiaoa with tht eoadtion* î u
najalianitaia att forth ta apptadicw <
aad B ta thia tubptn.

(3| QBbtoa ffl Oatajni as/ny 0ih*r
reOBUbava* dbto. (i) Otatfaa of ttoptni i
benchinf rystraa to*tt bt eeiectad frr
aad bt ia aeeofdaaae wlia ub«i«ied
data, evca aa taaitt aad eaarta.

(U) Tba tabulated data thail bt ta
wnttaa tern aad thai! tadnd* aU ef ti
»_ 11 _ -

(A | IdtBtiflcatioa of Iht parameter!
thai affect tht MiecOoo of * noptnf or
bench/Hi «rt«« dnwn inm mca dati

(B) IdeaoAcadoe of fte llouu of me
tha dau. to kndude the eiiejuruae --a
confifmnon of tiopte determuir :
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(C) Explanatory Information n may
bt ntcttitsy 10 »td tht user in making i
comet teitction o( t protective tytiaa
from tfte data.

(ill) At Itut on* copy of tht tabulated
data which idenufia* the rcguiercd
profeiiionat engtnttr wno approved Iht
dxa. thall bt maintained it th« jobiile
during caiutrucuon of thi prottcuv*
lyttem. After that Use the data may bt
uortd oil tha jo Nil*, but • copy of tht
data inaj] bt mad* available to tht
Secnury upon rtqvttt

(4) Opt/on f4>-Oti»fn by a ngn ttrtd
proftuicnel ingtrntr. (I) Sloping and
bnchiBf lyiteoM not utilizing Opuon
(1) or Option (2) or Option (3) under
paragraph fb) of thit t«ctloa ahall bt
approved by • ngutand proftaiional
engineer.

(U) De*igna ahall bt la written form
mnA «K«I1 >«^tu4» || (444! tbt following:

(A] Tht •tgnift"*" of DM ilopti that
dttanaiatd to be lait for Lbt

pArticuiar protect
(B) Too caafigwationa that wtr*

dttarmiatd to b» aaft for tat particular
protect aad

(Q Too Ideality of the rrfitttred
profetaioaai angsoatr approving tht
dtttfa

(111) At Itaai on* copy of the deaign
ahall bt matauiatd at iht tobute while
iht tlopt It btiag ootutncttd. After ihat
time tht dtttfn nttd not bt at tht
jobiiti. but • copy thill bt made
available to the Seertury upon requeiL

(e) Dtitfn ofiapport tytumt, * ft if id
lytumi. andothmrpnttctirt tyitemt.
Dttigns ot rapport tytttmi tbitld
tytieau. aod oth«r prettctirt tyiiem*
a ball bt ititcttd and eonttrucled by tht
•Bspioytr or bia dcttyntt and ihail bt in
teconlanct with tht rwquimicnu of
parapiph IcBlk or. to tht aiitmtuvt.
ptrtfrtph (cKH: or. in tht alttmattvt.
paragraph (cX3): or. tn tht •Jltraalivt.
ptrtfTtph (c|(4) •• follow*:

(1) Option (/>— 0««fiw utwt
apptndteti A. CaodD. Dtaigna for
Uffltatr laeciaf ai frtoehtt ahall bt
dtitrmiatd ta trrnnianra with tht
ecaditiooa and rMoimttnti »tt forth In
•pptndictt A aad C to thit tubptn.
DtitRn* for alamarum bydnuiic ihorina;
tkall bt ia aceordaact with paraanph
(c|(2) of thu itetoa, but If
ouadactunri labnlatad data cannot be
utiUtad. onifu ahall bt in aceordana
with apptadu 0.

C) Option <2)—D*ttgn» Uting
Manufamrtri Tabvtottd Data, (i)
OetifB of tuppon tyattma. irutld
irtttau. or ethtr prottctivt tytitmi
•Jiat an draws from manufacturer i
tabulated data thai! bt in accoraanct
with ail iptofieatioaa.
rKsaataaaneaa. and liauiationa
if iiwd er BAOa by tht manufactnrtr.

(ii] Deviation from the specifications,
recommendations, and limitations
issued or made by the manufacturer
mail only bt allowed after the
manufacturer tstue* specific written
tpprovtL

l i i l ) Manufacturer'* sp*cinca lions,
recommendation*, tnd limitations, and
manufacturer i approval to dtvnate from
vht sptdflcations. recommendations,
and limitations thall bt In wntttn form
at tht fobtltt dortng construction of tbt
protcctiv* system. After thtt tlmt this
data may bt itortd off tht lobslle. but •
copy shall bt madt available to tht
Secretary upon rvqutst.

(3} Option (3h-D**>9n* uting other
tabulated data. (1) Dtstgna of support
lysttma. shield sy»ttm*. or other
protective systems shall be selected
tram tnd b* ia accords net with
tabulated data, such aa tablet and
charts.

(11) Tna tabulated data shall bt in
wntttn fora and Include all of tht
following:

(A) Identification of tht parameter*
that affect the selection of a prottcuvt
lysttm drawn from sach data:

fBl ldf-uuflc*Uon of tht limits of use of
the data:

(Q Explanatory information a* may
bt necessary to aid the user in making t
correct selection of a protective systta
from the data.

(iii) At Itast one copy of tht tabulated
data, which Identifies the registered
professional enginatr who approved the
data, shall bt maintained at the jobsttt
daring construction of tht proiecuvt
lystem. After that time tbt data may bt
itortd off tht tobtlle, but t copy of iht
dtu sbali bt madt available to the
Secretary epoa request.

14) Option (It—Dmgn by a irfuund
professional enfijww. (I) Support
lystca*. shield sytuma. aad other
prottctivt systtna not attlixiBg Option
:. Option 2 or Option X above, shall bt

1 by a rttjiatarad professional

(ii) Dttifaa ahaJl bt la written farm
end theil inciodt tht foUowtac

(A) A piaa indieattni tht tutt. t)*p«*-
and confifurmtiocit of tht material* to bt
ut*d in tht protector* tytttax aad

(B) Tbt tdtaUty of tht rtf mind
profttaional an^mttr approvuvi tht
deitfB.

(in) At leatt one copy of tht detign
ihaU bt aMiatarntd at the tobtlte during
canatrucora tf tht prottctivt lyittm.
After that uaw. iht dtatgn may bt
itortd off tht rabtitt. but a copy of tht
deugn th*d bt madt avtuable to tht
Secretary •OM rrerattt.

(d| Mttantirt ta>tf •mptntnt. (t)
SUtenaia aatl ewiptMmi iiatd for
proncyvt lytitma *•*!! bt fret from

damagt or defetta that might
their proper function.

(21 Maavfactertd maierlaia and
tropmtni uied for proiecuvt lyit
ihail b« uted and maintained In a
manner thai u ctmatatcal with tht
recommeftdaUona of the mtnolacturer.
•od In t manner taat will prrvtnt
«mploy»« ixpotort to haurda.

(3) When material or equipment that
la utd for prottctivt aytttaa ia
daataftd. a coatpttaut ptrMn ihall
examint tht material or rquipmeni enr
evaluate IU luilibtllry for conontitd u:
U iht comntttfli ptnoa cannot aaiurt
tht mattnal er e^ujpmtnl la able to
eopport tht Intandtd teaaa or ia
otherwitt tuitahit (or aaft tut. then
inch mttttlal or tqvipmant tbtU bt
rwBOTttt (rom atrnoa, aad ahall bt
rralotted aad apprwrtd by • rtflaterc
proftiatoaal tafkMtr bafort btiag
ftrunud to lamoa,

(t) InstaUotion aad nanemo/ of
lupport—(1) Ctntroi (i) Mtmbtn of
inpport lyttama thall bt atcartiy
conatcted logtthtr ta prtvtat iliding.
faUlng, kukouta. or other prtdictable
failui*.

(ii) Support tyttutt thall bt intttllr
aad rtmered ta a maaatr that protect
employee* irom eavtHaa. ttroctural
calltpata. or from btiag itruck by
ntnbtn of tht rapport lyiiem.

(ill) Individoai mtmbert of lupport
iy«itmt ihaU not bt itbtKted to lota
excetding thott which than mtmoer-
were designed to wuhaund.

(iv| Before ttmportry removal of
individual member* brguti. tddu-an ;
precaution* thai) bt taken to miu:~ -
itftty of employ***. t*ch it tnatallin.
other ttneturtl member* to carry the
loads taipoeed on tht rappon lyitem.

(v| Removal thall befin at. aad
profreu from, tht bottom of tht
excavation, Membtn thall bt rrleaif
tbwry to u ta not* any Indication 01
poatlblc faUort el the rtouimng
Bttnbtr* of tht itnctvrt or potnble
«Tt-4n of the tide* of tht excavation

(v-l) ft*r^/-1""g ibail prognu togtt
with tht rtmoval of support lyttemi
from tAcavtuoo*.

(2) Additional rrtvirtmcnu for
tuppon tytttut for t/WK/i txcarotio
(ij Excavation of material to a itvti e
grttttr thaa 2 fttt (Jl a) btiow tht
bottom of tht membtt* of t mppon
lyttts ahail be ptrsutttd. but only i;
lytttm te dttigntd to miai the force
calculated for uie full depth of the
ireocn. aad thtr* are no indication*
whila tht trench ii opta of e pomou
lota of toil from bebiad or below me
bottom of the luppon lyiiem.

:£T36 561
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oo to

. a fsrmtm
t»m. Too UA. fteao/aMai of Aattortar*

NttfooAJ lama of SUadAfdj Ibpwi
., •bet*

Tana* Ma i
•M024
Sn«_...
fUSOMTow.
Tit NtflaeAl 1as*-in.

CigHHod ial B»iaa a MU la »brco ta*
panjat* m kaU toanaar by a canacai
ttan. IWB a* aatofcaa ekfbaaata. nta ia*t a
Piaao) UM Mv*to OBBM •• irutttfd BH*
powrtrr w tarirvtofcai MH DarttdM try «•!»

(U1 Tit MMJ HI MMM to HbratM rm
«M»T HOC ptio art*to«, or MduUr tffteix

M dor I&M crmlBoo
inta a kick dor «•***«•bao endow** I»MB»E CeaMtv* »ni

oraabJ*. tat to aaamiod wiia. vora
MOMfoPtl. AM to BBMOa Wtoa BMUt

•««J It part t. . _^^
irttMi vrhn* Uu torw* alp tot*
•aMv*0ea aa * rtetw af tar bamaatsJ 0
•aa f̂rteaJ MKrl VI or pwtort or

M n« BcttrtaJ to MbUci to etAV facim
« wwid rtavtftf u M bo cUmfltd n • '—

•UatoaMt

Ujjl bat MM ikaa u tof (M4 khk ar
Wl CnaaiAr eoaaaJaatoaa aMto toaiadlac;

JfaUr pvrvi Utatilat to> arwahad raeki uu.
• ft toaak MA*- iaaa aaa. to M

etorJ

Catom* Mil to tori to km* »• vtoa (fry.
m^ Maakflfea' tfl ••••lAttHtf 0h4«VMMB tffcdB
ntoaarf**. CaaaaJ** Mob (H CflBM î Mj Wfft M

o tad amanaj tot aaa •
frtcnn vtik Uttto
tk«i t xAibiU

rack ta«< to BBI IMBBB or
Nl fcbional tkat to oon of A

lartrH rytim wfcor* IM torvrt dtp into
vtooM OB • tiow tow not* thaa fov

Mmiwild to «no
U« mtntai wtMM oM M ci*M(f td-utiU«a wtul*

i IN. of «U (n»
btlow UM bonoacrf UM tbJoJd. VI wWefc *

*oti iMki tnd r**k COl*. Motat eow*4«t
bo »BO»H loto • BB(I t»d roiW

aaiMii tu^nui »rtB iiiiMi «••« of

[tl Caktrhw MiJ *<« M
MOIPTIIUH IITCT|J> W U tof (4» kPt) Bf

Plaioc >M«M • Bfaouty of • Mil
•Jlo«n IM MO te ho
•«IO«M oackica, or

•̂  IMJBT torn* or
I SobBMfftd Mil W

5oam./»rf»o,/m.M. a Mil la »«Jca i
^*t4*inaUra«nutwa
Mt ro««rp Oaw. Soaaa _ _ __
Mnnuoa to oaaaHary to to oraaar M •/
IntoMaau twa At • oaafcat i
UOOTTUA.

S*leJ«mificeti*,
TOTBOM *< IMI nafaaon, A
aiaooruim Mil aaa1 raak •

,«xi
Mch

»» SvbBMrnd rock dtti b aof rubh. or
NF Mttorttl ta • ttopori. tortrrt ry»tt«

»«or« tfto lrro» «p tat* IB* mmaon or i
»*̂ *» of fav banxsmtjj to OBO wflcai
(«H.lV)aritttwr.

, fartt*

ao io*4 par «njt
IB eMBrmun. it
Itbottioq (mint, or

br
M4 to IB* did

5voowffM MW BJOOM oott wMca to

leiiA, tad
H'« Ml/ BAAM toll lB«l

«*fmfle*iMfy
MM In toca • not* o/ raroM •*!
•wwrtAi «rtfl liuaia or bofta la Oov

wtcaaa
rnroBfiAof tjioa

pw MMft foot mo (144 k*»» or a>MMr.
riaoiptoo •< CSMWTC oaaa trr. cuy

IOM ibM* eaaaAiv* |
(el <tf»Biaiaiiu (i) OOM^OOOM •/««./

•̂  '•«* aaoM<at Caca toll aaa pock O«»M.(
ibaH b« da«atA»d by o caaipiioai M»*« ••
SlabJa Kacfc. Ty»« A. Troa ft. ar Trp* C in
MMtdaaat wi«a lha oaftoJnooo MI tonii ia
pantnipa lb| of ihu aoooBdn.

Atftautoaa. DM
! th* oipooito ikail W IMO*

I *a aw rMatit af at tmai <
il i*Mcaa*ii«

9:»'6T36 NiC ! E3
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ik*U bo oe«jdmtod try • eeewunt p*r*oe
uitai tottj d**cnb*d to paracjrtao I
or to etarr rocefmied Mtfcoo* «4
aaatiflcaiioA and tttoof toe* «i t
adopted br ta* AaMffca Secwtr (or Tt«un|
Maunau. or at UA DeptnaMai of
Ajnrulture taxmrti daatiAcaaoa lynrm.

(3) V,iamJ an* mamreJ mite/rut. Tb*«iiual
taa euun*U tour***. MC* 4j Uwc* aettd n
Mint ioorpu Wt m paracnpfe id) of ihit
tppendU. tatU bo dtttfjud uU oaaducitd to
pwrid* rufltclMf ««aaautlr* tad
qiailitUv* ta/orm*68« u auy b* neceattrr
10 idoaefr praperir iko properoea. facun.
tad r~"ll"~rt «ff«"-»i"n tb* inufirintm of
ibadrpooita.

(4| larfi*d lyitwa*. la • Itrtred lyiua.
tht irittta lUil bo datajfird to aeeorrititea
wilt 114 woftkeal lar*f. How*r«f. tick layer
ajar bo daeatJUd tedtrtdoailr wfc*r* • man
ttabJ* layer tte* oo.iior • t*M atabaa layw.

(I) A«efeMt/ta»Ma II afar euuifyu*. •
drpotli toe propertteo. baton, or axuuuon*
tfftcttai IU dtfiiflcaflaa djia*t M tay war.
lit rflir>*.ti tbojl be eveJoated br i
oBapoitnf poneo, TVo dopant IA«U be
rtcUAii/lod u Momwy M it AM iko
eaaneed

(U V;foo/ oara. VliMl tMirtM u coaoucitd
u detenuae OMlltattv* lafomaaoo)
r*f*rdia« Ike oxeoroBaw alia M foaoroj. ik*
•oil (d^aomt to la« cccraDo*. ite leU

lb» tld«t of A* epn uctraboo. aad

ouwftaX
(I) Obltrr* Maĝ iM •/ toil Uui an

ocaritad ud Mti ta ib* iitftt •< UM
naviUM. bttaaM djt rrnaf* of ptnida
itxtt i»d th* riUUvo ••Mau of I>M p«md«
itm. SoU Lbai u prawrUr caapeMd af flit*-
trtOMd aMUfUl It no**i|y« outtnal SoJ
caapoiid pnawilr o/ mom iriunil Mad
a* |T»T»| u pwmUrMtcruL

|ii) Obiom Mil M H U •scanted. SoU thai
remain* to tivmft •*« neat >t«4 u
coknin. SoU Ibat bfMka •«> taatljp and don
a«i ivar la dump* u fnatmias.

f icovtttM aod lha MtrUeo i/»a adjaerai t«
(At •saraua& Cnek-Uk« opftt^f nu M
untion amckj oouid todteaM flonrvd
•I itrui If duolu of *od »p«il off a VW«MJ
nda. tkt Mil entid b« Oaawt*. faoll rpaJia
an OTidMM of OMvai |uimd a*d «n
ladicioow •/ po«o«UU]r ̂ frtffu
iiruouoao.

(!*•) Oboom tko«M oo1|o«nn to du
tieortdM oad lfc« OBMVOHM Uaotf br
mdaneo of niafla* nffity «M othor
aadiniumd imenroo. oaf to idjou/r

ir dJJiorbod MIL
») Obaorro UM ow»od aid* of ta«

neonoAQ u tdattfr lororod î Mmt.
ExtfUM Urorod »r»t«OM u idoatt/jr I/ (ho
lartn ilooo ttward tho arcaraoam. tatlauw
iba d*tr*« o/ ilovo of UM lorora.

(n) ObMtrt tfeo art* odioent u lb«
iicarauoa and tko tidoo or ibo oooood
aieovittOB for trtdrneo of lortaet water.
water i*r«tnc tool tot ttdM e< taw
icovauotw or it* !oca«o« of to* irrrt e/ tha
iiar ubU.
|vul 06nrr» tha arta adlaevm u Uka

•icavauoa and ifca two wiUUo HM
tuaraaoo (or a««reM of vibrotioo tkit aur
afloa Ut tuoUitr o< U»a azea*au«i Ueo.

! Matnel tnu. Maoiul tooJvMa of Mil
u eo«duciM to dtttmna*

quaauua*o o« w«U n ouUUttrt piumBoa
or *oU AAd M provtd« OMTO tn/orout>oa sn
oro«r to dojitrr Mil preo«f.'T.

dj Plaiucitf Moid a OMUI or »«i nmclt
of aeU Into a boll lad iii*mpi to mil U uu«
Uurada aa thtt aa H (neb lo dJMwttr.
Coh*n»» miwruJ t*n M recertdoilr roliad
Into umidj witbovt enabUftf. For t lanpla.
i/ at Itatt a rww lack (30 sn| ka^yi of H-
Inca thread can bo btid on oao ta4 withoat
iionnc ttao Mti lj eo»Mr*«.

(ill Dry rtrmytA. If tko aotl U d/r «*<
cruabin aoj tu ow» or wttk OMdonto
omf v* ato todlrMMl grsaM or too
powdtr. tt li frutvUr (any eombtnaupn of
fravtl ttftd. or wJiV If tho totJ la drr »nd f»IU
law dump* weJco br*«k op tato aouUor
dwopt. but ttio aaulior dnpt ua ooir bo
broku «p witb di/Deahr. It Bar bo oar M
oar emaMatadoo) wiu arav»L *aod or uiL If
tbo dn (oil bfiikj tato doapo wfttdi do ooi
brvak ip laa» avail dtoaa* aad woJdi ou

broken witb dUfiepJiy. §«d Uwro U M
i IndicaHM tbo loii to fttoorod. UM ooii

aar bo emmUroo: infiiooiiiL
(111) Thumb nitftrottom. Tho ttaBO

ptiwiratioa lott can b* wod to tvtteatt (bo
unconflnrd aomotmanr* tvtnttt of OOOOMVO
toUj. (TH1* loot la boaod oat the UHOB*
poMndoi to«t doootbvd la ABortcaa
Soaatf for T»-*n oad Molorloia (ASTM)

Rt«Bafoo*)4«d Pracdoo for OorcrlDtMOj of
So4J< (ViaaoJ -MaomaJ »roeodanl.1 Typo A
aotJa wtife on aneoaflood eooipnioin
•trmrh of U uf cu bo rtodUy ladentod br
Iht thamb: bow«*«r. th*r caaj b« pvMiraioo)
by ihi ihuwb o«iy with vary |roai tflort
Trvo C aotla «riib aa cBeaoJaMd cooipmitva
itrmftb of OJ laf eu bo aaaUy poamtod
lavtrtj incaot br (ko UUBBP. tad eaa bo
aoldtd by Ufhl Bnfor pruowo. TVu ttti
itouid bo eoodoaod oa aa a*dlatvto«d tell
•ampta. iueh aa o Ur|» daoa* oJ aaMi at
aoea at practicabic a/tor •zcorattoo) te ka«»
lo a ouauman tfeo tfloea of iipoaaii »
dry-mi tftflooseo*. (f tbo osoavattoo, la iator
•xpoMd w wottta*. toflo
iki dititficaOM »f UM aotl BMII
•ceortttflflr-

|l*) OtAtr timtti) mta. bijou** of
•neonAaod ooo*orooof*o ontiftk of ooilo caa
•i«o bo obuatod br BOO of o a*dut

o
abaa/vaito.

(v| Dirint (Ml Tb* boato pwpew of iko
dryuii t*ai u to dlffovtaaaio boiwoao
coanir* oMional wita ftaoovoa. oaAaawwl
eoaoaiiro aawnai tad froaoitr autortai Tbo
praeodurv for IB* drylof IMI taro4*o« drrtn|
a M*pu of aotl (kat la ofprvuaotoff ono
inch UUek |LM cat a*d au mdMo |UO4 tm\
la dumotar atuil tl rt HMroogMr drr

(A) If laa taa»v<o ooialooa cndu at it
drttt. tifntfleani fltoom oro aaoUoaiod.

fB| S*m»it« that dry «*itlM*t cndUav art
la bo broian 07 bind. U oemtdoraUo fern ta
noorttary to brook a aompi*. UM toll haa
npuflcant eahoaivo matorlal enmont. Tha
•oil eaa ot eiaatlftod at a vnAwmd
eofiMivt matoriol and tht •Acanftaod
cotmemaiir* *artn«i/i iMuid bo dottnmnod.

(Cl U t •tmoft brvtxt attUy by band. It U
aiihaf a ftjiurod eohawr* wvttanal or t

rroooiar otaiorul To di*llAa«ib btnrvm L
iwo. owvoruo du dnod e±a»pt of tit time
br bond or br Mi»o»| on 1*001. U Uw uus
do net Ptjvonso ooailr. UM datoruJ u
Motoiia wita A*t«m. Ulbrf pvlvcnaj
taaily lout »rry «m«il (rafiMaia. U>r mitrr;

AppoadU I la SubfMfl f

(t| jeep* Mrf affoAiamorv ThJt tpptiuiix
OMUttt apMlfUottoM far tlopMf uxl
boacfcirif wMo aood at oatinado of arotoctlr
oicpioroot M k̂lni at noartttoaa tram CM »>
lao. Tko finomtionii of tali tppondii appi?
woofl tha d*iifn of aionflkj aad boncftini
pwtotu»a trtitmt t* lo bo oarfoiiort la
toeordaaco wiia dM nooiraoiaaii aai fonj) ui

XctaoV a/ooo otoana tko olopo to which an
avearodM ftot M oxcovoiod.

Attfvor OMOM Ikai loo tod It ta •
pnojtMtlon wboro • «*•« it oMUnont or u
Hi«*r tt OOPW. Ottnto H ovtdnetd br luea
pkoMOMtM u tko dov««MaMBi of Aatoroo w
lao tact of or iintonno on opoa tmtrauon
Iko Mboidonco of Iko odf o W u ticavauoo:
Iko tioa»tn« of OMionaJ frooj tko (act or tho
boiotec or btorwo, of •amnoJ frooj IBO
bottom of aa neavoMK tko aooUinc of
aaoMnaJ ham ibo fooo of u ncovouon: and
ratoltiat, U_ ••a l̂ OOBOOMO of outtnaJ tucn
at ••««]•• or uido ctaMOM of aMttnal
oooideair to*""** IH* *o faco of ta
tnifoiioa oad nckiamt or ratUnf down into
IkotiaoroUoa

Mamma* aJhimmtlt tJarw neani iht
Mot pott Indloo of an o«taroUon /tea that it
•oonublo for ifco OMOI foronbia tut
OondlUont tt prataetioa ifOOMt cave-ma, tnc
it ttMHMod ta tht ratto of kortxonui
dJttaae* to irrotMl rue (H.-VJ.

JAorf lem rr«o*onr awana a p«nod of
tiatoloM than or >««ai M M fcomn thai «n
ncovtuoojia

Soil aad rock drvovUt tbati bt cu»i>A*d Ln
MBordaaco wiU tfpoodU A w lucpan P of
pen in*.

(SI Mujra»e4ew«^ *•*>•. Tk»
DMXMOBBI tilowoMo itofO <or t Mil or rock
dopeoil tbatt bo dotomavod BVOJ Tibia B-t

(U AOM/ «/op«. (I) Tbo actaai tiop* ihaU
a«t bo ilaapar laaa Iko

(U) TB* actaal ttope tfcall bo leaa tttcp
tkaa iko •atanoai aUrwobk ttoec. WK«
Ihort ar* ttfpa of tftttrooo. If tktt tiiutttoo
ocean. UM two* *aa» bo eai bae« to aa
aeaal ttop« wMck la tt ktaM H konxanial to
one «vmcaJ (HH.-1V1 toot tteep tban tAt
auxJOMai aUowaba* aaopo.

(UJ1 WWoj Mronaffft loo** {nm "o^vd
otoional or toaipoieoi. operao«f tf vipacnt.
or traffic aro proem * atmonim p*r*on
inail dottrflMM tftt depTto to »Mek th*
teraai aleoo anal •» fao>oaa«l awtow iht

oHowabt* atooo. on*) ahall attan
that ••** rvtfueuoa u tcMrrvO, Surcn«rt»
ioaa)* (roo) *dM«rm ameront IMII b«
a*ol»ai*oj a»i toonum WH» | imuuil

|4| Cao f̂vrot̂ iu. Coaflewanoni o/
ilovmf too bencftbw ir***ou **oJJ b* ta
teeoMaaco wit* F\«w« «-1.

eet? 80s
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T A B L E 8-1
M A X I M U M A L L Q U A 8 L E S L O P E S

SOIL O R R O C K T f P E M A X I M U M A L L O W A B L E S L O P C S ( H : v A
f O R E X C A V A T I O N S LESS T H A N 2 0 F E E

n r c p M l _ _ _ _ _

S T A B L E R O C K
T Y P E A |2]
T Y P E 9
T Y P E C

V E R T I C A L (900
3/4 :1 (53')
1:1 (45")
I* 1 (34 )

NOTES;

1. Numbers shown in parentheses next to maximum alto*able slopes are ingles expressed in
degrees fro a the horizontal. Angles h«v« been rounded off.

2. A •hort-Ctr» uxiaua alluvablt slope of 1 /2H:1V ( £ _ • ) l« allowed in
excavation, in Typ» A sot l that art i: feet ( 3 . 6 7 •) or less in d«pch.
Short-cera maximum a l lowab le slop*, for •xcav.ne tons greater than 12
fcec (3 .67 n) tn depth shal l bm 3/4i i : lv < S 3 « ) .

3. Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered
professional engineer.

tttMrf bc-n. «, _ to TmJC-l nu-i

_ All

"w-_ *ft »D«n 14 ,ad w*iU_ «ra 12 reti of Im IB dtpOt

.'6T36 Set- 3 : ' 3 ~'
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U*ot.nciu«m method MI forrt „,
oi »mtn*n F or ihit pan.

fcl frrtfnuntf rt Informal, on

III Information it »mtmtd in ,tbu|f r fem

"" " "*• •» »>«

. ne dti«

nMciimnt iht btm of tht
*" U"pirtfrtp. |

• PPtr to e»»rr •IIMMI ̂ t^
" * "* firt*' Th«« *••to apply to UM .H«tu»«a Uut an

""

ll ui*d htrw n»««m the arwa with
hernanial diauact «rm IDP «dia o/ lh«

l Whtu vwitcal

SD«C« I x • aprt|hu n H«t feel
homoauUy.

CTMI

1 .Mho .PPtnUu. Itch ,.«.
u*tr mtwbtn 10 u*t u>

which

Ui.i IB

,„
uMM art n.t eana^m* *d4««.M. Elhtr in.IITT,.,, MS., ,,„„,„ ̂  •'

dninbuied on a one-foot irciion of ihe epnier
of ihf crnitortot.

(Q When iBfchtrtt lotdi .re prrwm from
I u eacatt tf aOOO

Spoet • xl eronbraen ti 12

Sn«ct 10 * IB wain at ft«r fen
Spoctt ) K • «pnf*u al iu> (tti

bomoniaily

mtt>.b«n
nrrmt (*, horaani*] iMont of

in «nih
a tbT ««o«d maunal admnt to Uu «rwe*

ui tum •( ihf lo«d

(D) WJi« ear? tht low«r poniou of a
wnea la lAortd aod the rvnuifluif pomoa a/
tha mat u tioiMd or bmeiud an***: Tb«
iiop«̂  poruoa M itorwd at <• aitfu Ina itnf
lAan iAr«« borttaotal to OM »irtjcat or tho
maiBbtw an **i*ct*d from ih« tablet (or OM
•J 1 1 dn»a w*Ki l« d.,«nnm«d from (ha top
a* w* ovtriM trtnea. and MI from ih« tot o/

A traca duf IB Typt > toil Ifl !3 lrn de-
iad Hit fttt w«dt. from TabU C-l J thrvt

tmnntaxau of mtnetri art

(•( CA* •/ TfeUML TU mtinocra o/ Iht
inonni iritoi dMi an i« b« atMtaad aiuw

m*a •/ mimbm art
•Ptofitd for OM . di/f«»m typM « *eil.
Thm art ra tabtot of Infonn.tion. rwt> fof
IK* toil rrv*. Tlu aotl rypt matt Or*i bo
drttriBtntd IB Mcoroaaet with OM *oU

A loaiibawi • of pan int. Ui«f Uw
ipproma ubk. tb* Miocuon of (hi itu
•M tMeuif of &• Btmbtn u thn nude.

wt*r, tii.
M. in axm ITWU

.r, ,.
u«t

iptoef tf iht cmibnet*. but tact* where •
ehe« of hentsmal ipoaat of croetbrtanf
U tva.Uok. tht fcomemtt anaem*. tf tht
emtbrtcti araei bo rtieoen by the tter
before tat eat of iar attmbcr cit.be
atttmmtd. Whta iht tot! ryp«. tht width
•nd depth tf tht trenOL tad iht homenitl
•W«9 of tht erottbftan tre known, iht
MM iad ttnictl latent of tht eraeiorict*.
tht t«t aad vernetJ tpton. p< u,. ,.,„.
•ad the I in tad hontomtl tp*otn pf iht
••—"•• -in bt rtM tram i

(0 £itwe/M u lUutumt tti» L/u of TaMt*
C-l 1 lArvoU, C-/JL

A vwca dut in Type A MU It 13 feel dee*
•ad five fett wwio.

Frvoi Tabit C-I.L for teceetibie
•rnaftoMAU «< tUDber eaa be a*td.

Soo«t < x 4 0owbne*t it ai> fen
hontomally aad fo« fttt »tnic«U»

Waltt art not rroumt
Sptet ivlvpnihit ai an frtl hontomally.

Tnit ortnitmtfu n coainoniy cjiirfl "IKIP
iftortng."

Seae* 4kto«t*bnut at tifht feel
hantonitily MM four tt*t »*n«*ilv

Sotet I « I «*•(•, ai (our ft«i vtnietlly
Sptct J*« twn««Mt it (oar feti

honioniiily

Sptet e vi tmotrtctt n
bomoniiJIy IM (Mr frti

Sptet I * U «t*o ti !«*» Itw »«n>eaUy.

Arranfrmeai *;
Spo«t I x • cmibrtoi ti in ftti

aomonitlty and fl*t fttt rtfiwaJly.
SoMOlKl wtltttl AM (MI v
StMCt 2xt vprtfiui it two (MI

Sptot tx • CTottkrocn it train (ttt
ritMwaUr *ad flirt fttt **rnc*iJy.
Sp«et 10X10 wtitaal Dvtfttt vtnieaily

t2xtiipn|kuti nrafttt
all jr.

Spoot I x I croMbncM •! 10 ftti
aoraMUily tad C»t foot wnietUy.

Stwco lOx U «»«H •! llvo feet ventcaiJy.
Spoct 2xt tpntntt ll tww frti »tnttiiiy

A triKB dof in Typt C it»i it U fee* derc
Mt) ftvt fttt widt.

Prom Ttbit C-l J h«« •crrrt'i'l*
/ mtiBbett can

*r
Spoct • x I croMbrtct* •! •'» fee(

KomaattUy tad fivt fin »enitaily
Saaet tOx 12 wtln II firt ftti vertically
PotitMn lxt upn|bu MCtotHy lofciner

ttpottiMt.
it woicr niui bt mimed ut iveoii

loatet tnd (TOOT* uen|ntt 10 form ii|nt

Saaei «x tOeroMbnett ti eitht feet
httftsotntUy tnd five fir vertically.

Sptot 12xt2 wtitt ll Bet fttt vertically
. PotitioM txl wnfdu in t clott theeiirf

corJi|»itl>on unieii wtttr preet»re man oe
mmed. Tifhi iheetmf OUMI bt wied wnert
watte av**i bo rettiatd.

A trtnch di| IB Typt C *o«l ll 20 fret deep
tad 11 fett wide. The lire tnd •e*cint of
,neaib»n (of iht tection of trencn (flu it over
1$ feet la depth it t<ilftn«xd vamt Table C-
1J. Only ont tmnfttntnt of •wmMn u
BTwrtded.

Spjct ixlOeronibneeaat m f«t
Somonially and five fm ventetiJy.

Spict 12x12 wtitt it five ftti venicxly.
Uat Jx« tithi iftoenne
Uat of Ttbltt C-il mnwih C-: 3 «ou.<J

foflow tht tumt proetdvtrti.
(j) MP/M for oil Tobln.
1. Mtmotr mil ii ipaoMt oiter ihan

I trt 10 be tfctrmnnod it iptciflcd in
• t»«i«<n«
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F^U ~ ' v . A i i a n t a . GA 3031S 404-??:-4147

r K O i V C A l . '•.--:-!ANCF T i - . \ M FOR F M E R ^ L N L A RESPONSE R E M O V A L AND PREVENTION,'

MEMORANDUM

TO: FILE

FROM: Paula C. MacLaren f
Analytical Coordinator

THRU: Donnissa L. Duvic
TATL, Region IV

SUBJECT: Jefferson Forest Drums Site Analytical Data
TDD# 04-9302-L003-0704

DATE: 17 March 1993

Roy F. Weston, Inc. laboratory performed volatile, semivolatile and
target analyte list metal analyses on one soil, two sediment and
three liquid waste samples collected from the Jefferson Forest
Drums site on 10 February 1993. Due to limited sample volume, the
laboratory was only able to perform duplicate analyses for soil
volatile compounds. In addition, prior to the semivolatile
analysis, liquid waste sample JCF-05 separated into two phases; one
oil and one water. Both phases were analyzed for semivolatile
compounds. The sample data package was required within a two week
time period.

The analytical report was received seven days late incurring a 10%
penalty fee on the total invoice cost.

The laboratory blank revealed methylene chloride contamination
during the organic analyses. The effect on reported sample values
was evaluated and presented in the attached data summary.

All extraction and analyses hold times were met (hold times have
not been established for drum waste samples.)

Volatile analysis showed some matrix interferences for soil and oil
samples with 5 out of 12 surrogate percent recoveries slightly
exceeding method QC limits. The blank matrix spike percent
recoveries, however, were all within limits; verifying the
analytical process. Semivolatile analysis showed no matrix
interferences with all surrogate spike percent recoveries within

Rov F. Weston, Inc.
MAJOR PROGRAMS DIVISION
In Association with Foster Wheeler Enviresponse, Inc. . Resource Applicat ions, Inc., C.C. Johnson & Malhotra, P.C.,
R.E. Sarriera Associates, and GRB Environmental Servur*. Inc



analytical process. Semivolatile analysis showed no matrix
interferences with all surrogate spike percent recoveries within
method QC limits.

Metal soil matrix spike/natrix spike duplicates showed several
percent recoveries exceeding the QA/QC 80%-120% guideline. Showing
lower percent recoveries due to matrix interferences were arsenic,
antimony, cadmium, chromium and selenium. Arsenic, antimony and
chromium also showed wide variances in reproducible data with
relative percent differences (RPD) exceeding the 20% guideline.
Due to elevated sample concentrations, spike percent recoveries for
aluminum, calcium, copper, iron, magnesium, manganese, nickel, lead
and zinc were not applicable. All metal laboratory control samples
were within limits to verify the analytical process.

Metal liquid waste matrix spikes only showed thallium to experience
a matrix interference with a percent recovery below the recommended
80%. Due to elevated sample concentrations, spike percent
recoveries for iron, lead and zinc were not applicable. All other
matrix spike percent recoveries were within limits. All metal
laboratory control samples were within limits to verify the
analytical process.

Some samples were diluted due to matrix interferences. Note the
elevated reporting limits for volatile analysis on samples JCF-04,
JCF-06 and semivolatile analysis on samples JCF-05 (oil) and
JCF-06.

A summary of the data can be found on the following pages.

cc: Gail Scoggins
Matt Manka



JEFFERSON FOREST DRUMS SITE
ANALYTICAL DATA

Sediment and Soil Samples

ORGANIC COMPOUNDS (uq/kg)

SAMPLE ID

MATRIX

Methylene Chloride

Phenanthrene

Fluoranthene

Pyrene

bis(2-Ethylhexyl)
phthalate

Benzo(g,h, i)perylene

JCF-01

SEDIMENT

5 J

JCF-02

SEDIMENT

3 J

JCF-03

SOIL

100 J

110 J

110 J

280 J

51 J

JCF-03

DUPLICATE

U

-

-

-

-

-

NOTES; J - ESTIMATED VALUE; COMPOUND CONCENTRATION
IS BELOW THE REPORTING LIMIT

U - UNDETECTED; COMPOUND PRESENT IN
LABORATORY BLANK

'-" - NOT ANALYZED



JEFFERSON FOREST DRUMS SITE
ANALYTICAL DATA

Sediment and Soil Samples

METALS (mg/kg)
SAMPLE ID

MATRIX

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium, Total

obalt

Copper

Cyanide, Total

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

JCF-01

SEDIMENT

11000

20.5

51.6

0.95

834

21.0

29.8

28.1

62200

29.3

3010

760

0.04

57.2

1630

35.9

152

JCF-02

SEDIMENT

8670

23.1

39.5

0.74

753

14.0

26.4

17.3

40700

27.1

2650

658

0.04

46.8

1330

24.9

103

JCF-03

SOIL

17700

15.4

7.1

230

2.9

8440

48.2

10.8

157

0.91

41400

1730

3400

480

0.39

38.9

1720

1440

27.3

1220



JEFFERSON FOREST DRUMS SITE
ANALYTICAL DATA

Waste Samples

ORGANIC COMPOUNDS (ug/kg)

SAMPLE ID

MATRIX

Methylene Chloride

Toluene

Ethylbenzene

Xylene, Total

Phenol

Naphthalene

2-Methylnapthalene

Benzole Acid

Phenanthrene

bis(2-Ethylhexyl)
phthalate

JCF-04

OIL

U

56 J

3300

14000

350 J

350 J

200 J

310 J

JCF-05

OIL

JCF-05

WATER

-

-

-

-

270 J

2600

JCF-06

OIL

U

NOTES: U - UNDETECTED; COMPOUND WAS PRESENT IN
LABORATORY BLANK

J - ESTIMATED VALUE; COMPOUND CONCENTRATION
IS BELOW THE REPORTING LIMIT

"-" - NOT ANALYZED



JEFFERSON FOREST DRUMS SITE
ANALYTICAL DATA

Waste Samples

METALS(mg/kg)

SAMPLE ID

MATRIX

Aluminum

Arsenic

Barium

Cadmium

Chromium, Total

Cyanide, Total

Iron
T ->ad

Manganese

Mercury

Potassium

Sodium

Zinc

JCF-04

OIL

92.4

1.5

25.3

0.71

3.5

1.4

1300

48.6

7.9

0.04

3020

30.1

JCF-05

OIL

20.3

99.2

25.9

1.3

95.3

1.4

1.9

4550

131

JCF-06

OIL

134

48.0

12.6

223
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2'2 FRANK WEST CIRCLE
SUITE A
STOCKTON. CA 952^5
PHONE '20S S 8 3 - - 3 4 0
C A X . 2C9-S83-03C4

4 March 1993

Work Order No.00000-000-000-0

Ms. Paula Maclaren
Roy F. Weston, Inc.
Building 300, Suite 325
Atlanta Technology Center
1575 Northside Drive. NW
Atlanta, GA 30318-4208

RE: Jefferson Forest.Analytical Results ' - *
RFW Batch: 9302S099

Dear Ms. Maclaren:

Enclosed are the laboratory results for samples submitted to Weston Analytics Division.

Non-hazardous samples will be disposed of by the laboratory 30 days after the final report
is issued at no charge. Hazardous samples which are inconsistent with laboratory waste
streams will be returned to you.

If you have any questions, please call me at (209) 983-1340.

Very truly yours,

ROY F. WESTON, INC.

Laurie l Cullen
Project Manager

LJC/paj

Enclosure

Approved by:

IA-ing N<jtipnjs. Ph.D.. C.I.H.
Laboratory Manager



STANDARD • GLOSSARY OF DATA QUALIFIERS AND ABBREVIATIONS

Inorganic Data Qualifiers
U Analyte was not detected at or above the reporting limit
X Result obtained indirectly through calculation based on results from other analyse;

^, . .-^ u — -

1AR 0 9 1993 /

Organic Data Qualifiers
B Compound was found in the blank and the sample
D Surrogate or matrix spike recoveries were not obtained because the extract was diluted for analysis
E Concentration exceeds the instrument calibration range and was subsequently diluted
I Appears on the 'results spreadsheet" to indicate an interference
J Result is an estimated value below the reporting limit or a tenatively identified compound (TIC)
T Compound was found in the TCLP extraction blank and the sample
U Compound was not detected at or above the reporting Emit

Abbreviations
BS Blank Spike: spike analysis was conducted on reagent grade water or a matrix free from the iinaJyte(s)

of interest.
BSD Blank Spike Duplicate
BRL Below Reporting Limit
CD Calculation Factor used by the laboratory's Information Management System (LIMS)
DF Dilution Factor
DL Appears in the sample ID to indicate a secondary dilution was performed
LCS or (LC) denotes Laboratory Control Standard
MB Method Blank or (PB) preparation blank
MS Matrix Spike
MSD Matrix Spike Duplicate
NA Not Applicable
NR Not Required
NS Not Spiked
RE Appears in the sample ID to indicate a Re-analysis
REP Replicate analysis
REPREP Sample was reprepared and then reanalyzed
RFW# Equivalent to the laboratory sample identification (LAB ID)
RPD Relative Percent Difference of duplicate analyses
RRF Relative Response Factor
RT Retention Time
RTW Retention Time Window

One or a combination of these data qualifiers and abbreviation* may appear in the analytical report.
Soil, sediment and sludge results are reported on a dry weight basis except when analyzed for landfill disposal or incineration
parameters. All other results on a solid matru are reported on an 'as received' basis unless noted dif feremu
Reporting limiu are adjusted for preparation sample size, sample dilutions and sample moisture content if analv7ed on a drv
weight basis.

Revised U,'02/92



ROY F. WESTON. INC.
STOCKTON ANALYTICAL LABORATORY

ANALYTICAL CASE NARRATIVE

Client: JEFFERSON FOREST DRUM ST
RFVV #: 9302S099

Test: GC/MS Volatiles

•^AR :] g 1903 i

-----d
1. This narrative covers the analysis of 1 soil, 2 sediment and 3 oil samples for volatiles

in accordance with EPA SW-846 Method 8240.

2. AJ1 required riold times were met.

The method blanks associated with these samples were free from target analyte
i n t e r f e r e n c e ^ at or above the reporting limits.

4. The tuning and standard calibrations were within QC guidelines.

5. The internal standard areas and retention times were all within QC guidelines with
the exception of the ini t ia l analysis of sample JCF-03 and JCF-03RE which had one
low internal standard area. Matrix effects are indicated.

f>. The surrogate recoveries were wi th in laboratory limits with the exception of the
reanalysis of sample JCF-03 and both initial and reanalysis of sample JCF-04.

7. The blank spike recoveries were within laboratory- limits.

8. Methylene chloride reported in spikes was a lab contaminant.

M. Sample JCF-05 could not be run more concentrated due to high amounts of non-
target compounds.

W.C. McCurdy Date
Unit Leader



Roy F. rtestcn, Inc.
VOA ANALYTICAL unm

i

Stockton Laboratory
n>\TA DAr^ar:!: rno • -

JEFFERSON FOREST DRUM ST

DATE RECEIVED:

CLIENT ID

JCF-01
JCF-02
JCF-03
J C F - C 3
- L ." '-4
.CF-04
J 1 F - C 5
.CF-C5

AB CC:

VBLKA044
VBLKA044
VBLK.A046
VBLKA046
VBLKA050
VBLK49A
VBLK49A

02/12/93

RFW 9

001
002
003
003
004
004
005
006

MB1
MB1 BS
MB1
MB1 BS
MB1
MB1
MB1 BS

1 • ; f , i '-33"

RFW LOT - :9302S099

MTX

SE
SE
S

Rl S
Ml 01
M2 01

01
Ml 01

S
S
S
S
S
S
S

PREP *

93SMA044
93SMA044
93SMA044
93SMA046
93SMA050
93SMA050
93SMA49A
93SMA050

93SMA044
93SMA044
93SMA046
93SMA046
93SMA050
93SMA49A
93SMA49A

COLLECTION

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/19/93
02/19/93
02/22/93
02/22/93
02/24/93
02/24/93
02/24/93

EXTR/PREP

02/19/93
02/19/93
02/19'93
02/22/93
02/24/93
02/24/93
02/24/93
02/24/93

02/19/93
02/19/93
02/22/93
02/22/93
02/24/93
02/24/93
02/24/93

ANALYSIS

02/19/93
02/19/93
02/19/93
02/22/93
02/24/93
02/24/93
02/24/93
02/24/93

02/19/93
02/19/93
02/22/93
02/22/93
02/24/93
02/24/93
02/24/93

LIST

0624H
0624H/
0624H;
0624H;
0624W
0624W
0624H/
0624H/

0624H;
0624H;
0624W
0624H/1
0624HA
0624H/3
0624H/5



RIW Batch Number: 9302S099

Roy F. Meston, Inc. Stockton Laboratory
Volatiles by UL/MS, HSI l i s t Report Date: 02/26/93 15:59

Client: JEFFERSON FOREST DRUM ST Work Order: 00000-000-000-0_______Page: la

Sample ]i| gj
Informal ioif> .-,' 2?

j;j m

P °

Surrogate iL____Bro
Recovery 1 ,2 Di

Chloromethane
Bromome thane
Vinyl Chloride
Chloroet hane
Methylene Chloride
Acetone
Carbon Di sul fide
1 , 1 Dichloroethene
1 , 1 -Dichloroethane
1 ,2 Dichloroethene
Chloroform
1 ,2-Oichloroethane
2-Butanone

••j- — i i^uii ju. ui/r-ui

i " RFW#: 001
I Matrix: SEDIMENT

D.F.: 1.00
Units: ug/Kg
Level : LOW

Toluene d8 97
md luorobenzene 83
cT oroethane d4 108

15
15
15

~ " - ' 15
5
15
8
8
8

(total) 8
8
8
15

1 , 1 , 1 -Trichloroethane 8
Carbon letrachloride 8
Vinyl Acetate 15
Bromodichloromethane 8
1 ,2-Dichloropropane 8
cis-1 ,3-Dichloropropene 8
Trichloroethene 8
Dibromochloromethane 8
1 , 1 , 2-Trichloroethane 8
Benzene 8
trans-1 ,3-Dichloropropene 8
Bromoform 8
4-Methyl -2-pentanone 15
2-Hexanone
Tetrachloroethene

15
8

1 ,1 ,2,2-Tetrachloroethane 8

%
%
%
fl
U
U
U

J
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
L)
u
u
u
u
u
u
u

utr -ut

099-002
SEDIMfNl

1.00
ug/Kg
LOW

99
97
119

15
15
15
15
3
15
8
8
8
8
8
8
15
8
8
15
8
8
8
8
8
8
8
8
8
15
15
8
8

fl-
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

ui/r -\jj

099-003
SOIL

1.00
ug/Kg
LOW

100
75

107

14
14
14
14
7
14
7
7
7
7
7
7

14
7
7
14
7
7
7
7
7
7
7
7
7
14
14
7
7

uv»r -uo

099-003
SOIL

1.00
ug/Kg
LOW
REPREP

fl
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

123 *
86
116

14
14
14
14
2
14
7
7
7
7
7
7
14
7
7
14
7
7
7
7
7
7
7
7
7
14
14
7
7

fl =
U
U
U
U
JB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u

099-004
OIL

1.25
ug/Kg
MED

70 *
76
69 *

1200
1200
1200
1200
130

1200
620
620
620
620
620
620
1200
620
620
1200
620
620
620
620
620
620
620
620
620
1200
1200
620
620

U
U
U
U
JB
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u
u

099-004 DL
OIL

1.25

MED "

76 * %
80 %
69 * %

==- = = = = = = = = f l
NA
NA
NA
NA
300 JB

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Outside of Advisory limits.



RIW Bat Number: 9302S099 Clie n t :
Cust ID: JCF-01

RIW#: 001
Level: 1 OW

loluene 8
Chlorobenzene 8
[ thylbenzene 8
Styrene 8
Xylene (total) 8
*= Outside of Advisory limits. -a \

= -! S! *
'-. ̂ 0}

<T>
E-?J CD

O or
>\\ <t

£•

JEFFERSON FORE
JCF-02

099-002
LOW

U 8
U 8
U 8
U 8
U 8

DRUM ST Work
JCF-03

099-003
LOW

U 7 U
U 7 U
U 7 U
U 7 U
U 7 U

Order: 00000-000-000-0
JCF-03

099-003
LOW
RfPRLP

7 U
7 U
7 U
7 U
7 U

JCF-04

099-004
MID

56 J
620 U
3100
620 U

14000

IV : II)
JCF-04

099-004 DL
MED

NA
NA
3300
NA
14000



1

R f W Ba tch
i

i
Sample '
Informal i

Num&Y :
CD

CD

Ct
) <J

Oil

— —— ——

-4ii*iiiiii

02S099

Cust ID:

R F W # :
Matr ix:

D . F . :
Units:
Level :

Roy F. Weston, Inc.
Vo la t i IPS by bi

Client : JEFFERSON FOREST

JCF-05

099-005
OIL

20.0
ug/Kg
LOW

JCF-06

099-006
OIL

1.25
ug/Kg
MED

Stockton
VMS, MSI 1
DRUM ST

Laboratory
i s t Report Da te :
Work Order: 00000-000-000-0

VBLKA044

93SMA044-MB1
SOIL

1.00
ug/Kg
LOW

VBLKA044 BS

93SMA044-MB1
SOU

1 .00
ug/Kg
L O W

VBLKA046

93SMA046-MB1
SOIL

1.00
ug/Kg
LOW

0?/26/93 1 5 : 5 9
Page: 2a

VBLKA046 BS

93SMA046-MB1
SOU

1.00
ug/Kg
LOW

Toluene-d8
Surrogate Bromof luorobenzene
Recovery 1 ,2 Dichloroethane d4

Chloromethane
Bromome thane
Vinyl Chloride
Chloroethano
Methylene Chloride
Acetone
Carbon Bisulfide
1 , 1 Dichloroethene __
1 , 1 Dichloroethane
1,2-Dichloroethene (total)
Chloroform
1 , 2-Dichloroethane
2-Butanone
1,1,1 -Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodi chl oromethane
1 ,2-Dichloropropane
cis-1 ,3-Dichloropropene
Trichloroethene
D i bromochl oromethane
1 , 1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
*= Outside of Advisory limits.

100
108
104

200
200
200
200
100
200
100
100
100
100
100
100
200
100
100
200
100
100
100
100
100
100
100
100
100
200
200
100
100

%

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

88
94
95

1200
1200
1200
1200
660
1200
620
620
620
620
620
620
1200
620
620
1200
620
620
620
620
620
620
620
620
620
1200
1200
620
620

f 1
U
U
u
u
B
U
U
U
U
U
U
U
U
u
u
u
u
u
u
u
u
u
u
u
uu
uu
u

99
89
102

10
10
10
10
5

10
5
5
5
5
5
5

10
5
5

10
5
5
5
5
5
5
5
5
5
10
10
5
5

%

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

107
105
108

10
10
10
10
40
10
5

122
5
5
5
5
10
5
5
10
5
5
5

102
5
5

106
5
5
10
10
5
5

= fl== = =
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
%
u
u
%
u
u
u
u
u
u

104
89

1 1 1

10
10
10
10
4
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5

=fl==--=
U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
u
u
u

107
117
113

10
10
10
10
46
10
5

124
5
5
5
5
10
5
5
10
5
5
5

114
5
5

107
5
5
10
10
5
5

-fl
U
U
U
U
B
U
U

U
U
U
U
U
U
U
U
U
U
U
%
U
u
%
u
u
u
u
u
u



KIW Bal Number: 9302S099 Client: JEFFERSON FORl DRUM ST Work Order: 00000-000-000-0
Cust ID: JCF-05 JCF-06 VBLKA044 VBLKA044 BS VBLKA046 VBLKA046 BS

R F W » :
l eve l :

Toluene
lhloroben/?ene
I thylbenzene
Styrene
Xylene ( total ) " "

099-005
tow
100
100
100
100
100

099-006
Mil)

U
U
U
U
U

620
6?0
620
620
620

93SMA044-MB1 93SMA044-MB1 93SHA046-MB1 93SMA046-MB1
iow tow tow tow

U
U
U
U
U

5
5
5
5
5

U
U
U
U
U

105
102

5
5
5

%
%
U
U
U

5
5
5
5
5

U
U
U
U
U

no
in

5
5
5

°/fo

%
U
U
U

*= Outside of Advisory limits.

enar>
en



RTW Batch Number: 399

Roy F. Weston, Inc. Stockton Laboratory
Vola t i l e * by uu/MS, HSl L i s t Report Date

Cl ient : JEFFERSON FOREST DRUM ST Work Order: 00000-000-000-0
02 26/93 15:59

Page: 3a_^^^^ — ̂ -^ ——— . ——— (W^ — f-— ———————— i_^ ————————————————————————————————— ———————————————— -
cr> 1 1
~ /I Cust ID: VBLK49A VBLK49A BS VBLKA050
en ,1

Sample ^ •'/ RfW#: 93SHA49A-MB1 93SHA49A-MB1 93SMA050-MB1
Information , %= ,'/ Matrix: SOIL SOIL SOIL

. sr ;/ D.F.: 1.00 1.00 1.25
I ' .'/ Units: ug/Kg ug/Kg ug/Kg
' — —— —— 1 Level: LOW LOW MED

Toluene-d8 109
Surrogate Bromofl uorobenzene 113
Recovery 1,2 Dtchloroethane-d4 101

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
( arbon Di sul f idc
1.1 On hloroethcne
1 . 1 Oichloroethane
1,? Dichloroethene (Total) ___
( hloroform
1 , 2 Oichloroethane
? Butanone
1 , 1 , 1 Irichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichlorome thane
1 ,2-Dichloropropane
cis- 1 ,3-Dichloropropene
Trichloroethene
Di bromochl oromet hane
1 , 1 ,2-Trichloroethane
Benzene
trans-1 ,3-Dichloropropene
Bromoform
4-Methyl -2-pentanone
2-Hexanone
Tetrachloroethene
1 , 1 ,2,2-Tetrachloroethane
*= Outside of Advisory limits.

10
10
10
10
3
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5

f 1• — 1 | — — — —

U
U
U
U
J
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

106
104
100

10
10
10
10
5

10
5

97
5
5
5
5
10
5
5
10
5
5
5

93
5
5

96
5
5
10
10
5
5

-f 1 -•"I | — — — — —

U
U
U
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U

U
U

U
U
U
U
U
U

106
108
92

1200
1200
1200
1200
790

1200
620
620
620
620
620
620

1200
620
620

1200
620
620
620
620
620
620
620
620
620

1200
1200
620
620

i
U
U
U
U

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U



RIW Bat Number: 9302S099 dient: JEFFERSON FORE: )RUH ST
lust ID: VBLK49A

R F W # : 93SMA49A-MB1
l e v e l : I O W

VBLK49A BS

93SHA49A-MB1
LOW

VBLKA050

93SMA050-MB1
MED

JJork Order: 00000-000-000-0 3b

Toluene
Chlorobenzene
1 t hyl benzene
Styrene
Xylene (total) - - - - - v
*= Outside of Advisory limits. 1 -,

5
5
5
5

n̂t_

U
U
U
U
U
,!
4 ' ̂

104
99

5
5
5

%
%
U
U
U

620
620
620
620
620

U
U
U
U
U

co
CD
0>



ROY F. WESTON. INC.
STOCKTON ANALYTICAL LABORATORY

ANALYTICAL CASE NARRATIVE

Client: JEFFERSON FOREST DRUM ST
RF\V #: 9302S099 ' --'• - ;cj

I

Test: GC/MS SEMIVOLATILES - : - • : - -_ ; - -

1. This narrative covers the analysis of 2 sediment and 4 oil samples for semivolatiJes
in accordance with EPA SW-846 Method 8270. Sample JCF-05 had both oil and
water phases, and both phases were analyzed separately.

2. All required analytical hold t imes were met.

3. The method blanks associated with these samples were free from target anaiyte
interferences at or above the reporting limits.

4. The tuning and standard calibrations were within QC guidelines.

5. The internal standard areas and retention times were all within QC guidelines, with
the exceptions of JCF-05 (water and oil phases) and JCF-06, which each had one or
more low standard recoveries. All were analyzed at two dilutions, and matrix effects
were shown. JCF-04 also had a low standard, but no target compounds were
affected, so a reanalysis was not performed.

ft. The surrogate recoveries were within laboratory limits, although 4 surrogates were
di lu ted out in sample JCF-05DL. Surrogates were not used in samples JCF-06 and
JCF-05 (soil phase only).

7. The blank spike recoveries and RPD values were within laboratory limits.

J?
W.C. McCurdy / Date
Unit Leader



Roy F. Weston, Inc. - Stockton Laboratory
BNA ANALYTICAL DATA PACKAGE FOR

DATE RECEIVED:

CLIENT ID

JCF-01
JCF-02
JCF-03
JCF-04
JCF-05
JCF-05
JCF-06
JCF-06
JCF-05/OIL
JCF-05/OIL

LAB QC:

SBLK1810
SBLK1810
S8LKI829
SBLK1829
SBLK1849
SBLK1849
SBLK1850

JLP r

02/12/93

RFW ff

001
002
003
004
005
005 01
006
006 Cl
007
007 01

MB1
MB1 BS
MB1
MB1 BS
MB1
MB1 BS
MB1

tKiUI

MTX

SE
SE
S
W
w
w
01
01
01
01

S
S
S
S
w
w
S

n ruKtii i

PREP *

93SE1810
93SE1810
93SE1829
93SE1849
93SE1849
93SE1849
93SE1850
93SE1850
93SE1850
93SE1850

93SE1810
93SE1810
93SE1829
93SE1829
93SE1849
93SE1849
93SE1850

jKun ii

f

COLLECTION

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/18/93
02/18/93
02/23/93
02/23/93
03/01/93
03/01/93
03/01/93

?FW LOT * :'

EXTR/PREP

02/18/93
02/18/93
02/23/93
03/01/93
03/01/93
03/01/93
03/01/93
03/01/93
03/01/93
:3/01/93

02/18/93
02/18/93
02/23/93
02/23/93
03/01/93
03/01/93
03/01/93

9302S099

ANALYSIS

02/23/93
02/24/93
03/02/93
03/02/93
03/02/93
03/02/93
03/03/93
03/02/93
03/03/93
03/02/93

02/23/93
02/23/93
03/02/93
03/02/93
03/02/93
03/02/93
03/02/93

^

LIST

0625HA
0625HA
0625HA
0625HA
0625HA
0625HA
0625HD
0625HD
0625HD
0625HD

0625HA
0625HA
0625HA
0625HA
0625HA
0625HA
0625HD



R I W

Roy F. Weston, Inc. Stockton Laboratory
Semivo la t i les by Gt/MS, HSl l i s t Report Date: 03/04/93 1 4 : 1 !

C l i en t : LAB ____ _.__.. __ Work_Qrder:_NONE I'age: laco~l'3il-o] .' Cust ID: SBLK1810 SBLK1829 SBLK1849 SBLK1810 BS SBLK1829 BS SBLK1849 BS
1 ' I

Sample ';, f,' j'i RIW#: MB1 93SE1829-MB1 93SE1849-MB1 93SE1810-MB1 93SE1829-MB1 93SE1849-MB1
Information ; o, '| Matrix: SOIL SOIL WATFR SOIL SOIL WATER

i i !| D.F.: 2.00 1.00 1.00 1.00 1.00 1.00
i' '~ ', 1 Units: ug/Kg ug/Kg ug/L ug/Kg ug/Kg ug/L
i 1

Nitrobenzene db
Surrogate 2 Fluorobiphenyl
Recovery Terphenyl -d!4

Phenol d5
2-Fluorophenol

2,4,6-Tribromophenol

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1 ,3-Oichloroben7ene
1 ,4-Uichloroben/ene
Ben/yl alcohol
1 , 2-Dkhloroben/ene
2 Methyl phenol ___
bi s(2-Chloroi sopropy 1 )ether
4 Methylphenol
N Nitroso-di-n propylamine
Hexachloroethane
Ni trobenzene
Isophorone
2-Nitrophenol
2, 4 -Dimethyl phenol
Benzoic acid
bis(2-Chloroethoxy) methane
2,4-Dichlorophenol
1 ,2, 4-Trichlorobenzene
Naphthalene
4-Chloroanil ine
Hexachlorobutadiene
4 -Chloro -3 -methyl phenol
2 -Methyl naphthalene
Hexach 1 orocyc 1 opent ad i ene
*= Outside of Advisory limits.

90
102
113
104
77
89

670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
670
3300
670
670
670
670
670
670
670
670
670

%

U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

84
86
80
80
72
73

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

1700
330
330
330
330
330
330
330
330
330

f 1
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

78
66
70
37
39
68

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10

f i
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

81
87
107
82
72
86

76
330
78
330
75
330
330
330
330
330
79
330
330
330
330
330
1700
330
330
83
330
330
330
79
330
330

%

U

U

U
u
u
u
u
u*
u
u
u
u
u
u
u
u
u
u
u
u

79
81
77
71
69
74

67
330
65
330
74
330
330
330
330
330
82
330
330
330
330
330
1700
330
330
69
330
330
330
61
330
330

c i

U

U

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90
68
76
36
47
66

31
10

66
10

70
10
10
10
10
10

83
10
10
10
10
10
50
10
10

66
10
10
10

71
10
10

= fl

U

U

U
U
U
U
U

U
U
U
U
U
U
(J
U

U
u
u
u
u



R f W H a t Numbdfj 93JE1810 Client: LAB Work Order: NONE
Cust ID:

RFW0:

2,4 ,6 Trichlorftpheno)
2,4,5-Irichlbropheno
2-ChloronapnttTatFTir '
2 Ni t roaniline _
Dimethylphthalate __
Acenaphthylene _
2,6-Dinitrotoluene __
3-Nitroani1ine _ _
Acenaphthene _ _
2,4-Dinitrophenol '
4 Nitrophenol _ _
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate__"""_ ~
4 Chloropheny]-phenylether
Fluorene
4 Nitroani1ine
4,6-Oinitro-2 methyl phenol
N Nitrosodiphenylamine (1)
4 Bromophenyl phenylether_
Hexachlorobenzene __
I'ontachlorophenol __ _
Phenanthrene _____
Anthracene _ ____
Di n-butylphthalate ___^^
Muoranthene_ _________
Pyrene ___ _ ___
Butyl benzylphthal ate_______
3,3'-Dichlorobenzidine_____
Benzo( a) anthracene_________
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate __
Benzo(b)fluoranthene___~
Benzo(k)fluoranthene_________
Benzo (a) pyrene __ ___ _
Indeno(1,2,3-cd)pyrene "~
Dibenz(a,h)anthracene__
Benzo(g,h,i)perylene

SBLK1810

HB1

SBtK1829
Ib

SBLK1849 SBLK1810 BS SBLK1829 BS

93SE1829-MB1 93SE1849-MB1 93SE1810-MB1 93SE1829-MB1

(1) - Cannot be separated from Diphenyl

"670
3300
670
3300
670
670
670
3300
670
3300
3300
670
670
670
670
670
3300
3300
670
670
670
3300
670
670
670
670
670
670

1300
670
670
670
670
670
670
670
670
670
670

lamine

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

*•=

330
1700
330

1700
330
330
330

1700
330

1700
1700
330
330
330
330
330
1700
1700
330
330
330

1700
330
330
330
330
330
330
670
330
330
330
330
330
330
330
330
330
330

Outside

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
of

10
50
10
50
10
10
10
50
10
50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

Advisory 1

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

imits.

330 U
1700 U
330 U

1700 U
330 U
330 U
330 U

1700 U
85 %
1700 U
101 %
330 U
86 %
330 U
330 U
330 U

1700 U
1700 U
330 U
330 U
330 U
87 %
330 U
330 U
330 U
330 U
103 %
330 U
670 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

330 U
1700 U
330 U

1700 U
330 U
330 U
330 U

1700 U
72 %

1700 U
75 %
330 U
80 %
330 U
330 U
330 U
1700 U
1700 U
330 U
330 U
330 U
66 %
330 U
330 U
330 U
330 U
72 %
330 U
670 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U
330 U

SBLK1849 BS

93SE1849-MB1

10 U
50 U
10 U
50 U
10 U
10 U
10 U
50 U
74 %
50 U
40 %
10 U

76 %
10 U
10 U
10 U
50 U
50 U
10 U
10 U
10 U

63 %
10 U
10 U
10 U
10 U

82 %
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U



Roy Stockton Laboratory

RIW B a t c h Number; 93SE1810 Cl
Semi vol

ient: LAB
at i les i,_, GC/MS, HSl l i s t Report Date: 03/04/93 1 4 : 1 1

Work Order: NONE Page: 2a

„, Vf'j. Gust ID: JCF-01 JCF-02 JCF-03 JCF-04 JCF-05 JCF-05
0) \

Sample '~' j RFW#: 099-001 099-002 099-003 099-004 099-005 099-005 DL
Information ° ' Matrix: SEDIMENT SEDIMENT SOU WATER WATER WATER

^J 1 D.F.: 2.00 2.00 I . 00 4.00 4.00 100
'<£ Units: ug/Kg ug/Kg ug/Kg ug/L ug/l ug/l
*" 1Nitrbbenzene-d5

Surrogate ~~~?^ftubrobiphenyl
Recovery Terphenyl -d!4

Phenol -d5
2rFluorophenol

2 , 4, 6 -Tr ibromophenol

Phenol
bi s(2-Chloroethyl ) ether
2-Chlorophenol
I ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl ) ether
4-Methylphenol
N Nitroso-di -n-propylamine _____
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4-Chloroanil ine
Hexachlorobutadiene
4 -Chloro- 3 -methyl phenol
2 -Methyl naphthalene
Hexachl orocycl opentadi ene
*= Outside of Advisory limits.

89
103
97
97
75
86

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
5000
1000
1000
1000
1000
1000
1000
1000
1000
1000

%

u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

90
101
98
95
78
93

990
990
990
990
990
990
990
990
990
990
990
990
990
990
990
990
4900
990
990
990
990
990
990
990
990
990

%

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

87
91
98
85
70
81

460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
460
2300
460
460
460
460
460
460
460
460
460

% 97 %
% 108 %
% 139 %
% 53 %
% 61 %
% 87 %

--fl f1

U
U
U
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u
u

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
2000 U
400 U
400 U
400 U
350 J
400 U
400 U
400 U
350 J
400 U

69
103
117
20
22
62

270
400
400
400
400
400
400
400
400
400
400
400
400
400
400
400
1100
400
400
400
400
400
400
400
400
400

o/

Of

J
u
u
U
U
U
U
u
u
u
u
u
u
u
u
u
J
u
u
u
u
u
u
u
u
u

D %
D %
D %
D %
86 %
102 %========n
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
2600
NA
NA
NA
NA
NA
NA
NA
NA
NA



KFW Bat Number: 93SE1810
Cust ID:

RfW#:

2,4,6 Trithlorophenol 1 __ ^\^
2,4,5 Trichlorophenol :_ t *
2 Chloronaphthalene ~p~ <-••>
2 Ni troani 1 ine ; ~-
Dimethylphthalate ;, °"
Acenaphthylene ;l °
2,6-Dini trotoluene j ^
3-Ni troani 1 ine / , ac J
Acenaphthene j— * J
2,4-Dinitrophenol — —— ——— '
4-Nitrophenol
Dibenzofuran
2, 4-Dini trotoluene
Diethylphthalate
4-Chlorophenyl phenylether
Fluorene
4-Ni troani 1 ine
4,6-Dini tro- 2 -methyl phenol
N Nitrosodiphenylamine (1)
4 Bromophenyl -phenylether
Hexachl orobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di -n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylph thai ate
3,3' -Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
I ndeno ( 1 , 2 , 3 - cd ) pyrene
Di benz( a, h) anthracene
Benzo(g,h, i )perylene

Client: LAB
JCF-01 JCF-02

099-001 099-002

j 1000 U 990
f' 5000 U 4900

1000 U 990
5000 U 4900
1000 U 990
1000 U 990
1000 U 990
5000 U 4900
1000 U 990
5000 U 4900
5000 U 4900
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
5000 U 4900
5000 U 4900
1000 U 990
1000 U 990
1000 U 990
5000 U 4900
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
2000 U 2000
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990
1000 U 990

(1) - Cannot be separated from Diphenylamlne. *= Outside

Work Order: NONE
JCF-03 JCF-04

099-003 099-004

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
of

460
2300
460
2300
460
460
460
2300
460
2300
2300
460
460
460
460
460
2300
2300
460
460
460
2300
100
460
460
110
110
460
920
460
460
280
460
460
460
460
460
460
51

Advisory 1

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
J
J
U
U
U
U
J
U
U
U
U
U
UJ

imits.

400
2000
400
2000
400
400
400
2000
400
2000
2000
400
400
400
400
400
2000
2000
400
400
400
2000
200
400
400
400
400
400
800
400
400
310
400
400
400
400
400
400
400

JCF-05

099-005

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U
U
J
U
U
U
U
U
U
U

400
2000
400
2000
400
400
400
2000
400
2000
2000
400
400
400
400
400
2000
2000
400
400
400
2000
400
400
400
400
400
400
800
400
400
400
400
400
400
400
400
400
400

P . 2b
JO -05

099-005 DL

U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA



Roy F. Weston, Inc. Stockton Laboratory
Semivolat l i e s (^ GC/MS, MSI l i s t

Client: JEFFERSON FOREST DRUM ST Work Order:
Report Date: 03/04/9J 13:

00000-000-000-0____ Page: la
'. C"> V}

g} Cust ID:

Sample \{. °~' RFW#:
Information <=> ^ Matrix:

^ & D.F.:
; , si o Units:

Phenol •?
bis(2 Chloroethyl)etheY
2-Chlorophenol
1 ,3 Dichlorobenzene
1 ,4 Dichlorobenzene
Benzyl alcohol
1 ,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl Jet her
4-Methylphenol
N-Ni troso-di -n-propyl amine
Hexachloroethane
Nitrobenzene
Isophorone
2-Ni trophenol
2,4 Dimethylphenol
Benzoic acid
bis(2 Chloroethoxy) me thane
2,4 Dichlorophenol
1 ,2,4-Trichlorobenzene
Naphthalene
4 Chloroanil ine
Hexachlorobutadiene
4 -Chloro- 3 -methyl phenol
2 -Methyl naphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4 , 5-Trichlorophenol
2-Chloronaphthalene
2-Ni troanil ine
Dimethylphthalate
Acenaphthylene

JCF-06

006
OIL
20.0

ug/Kg

200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
1000000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
1000000 U
200000 U
1000000 U
200000 U
200000 U

JCF-06

006 DL
OH

100
ug/Kg

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

JCF-05/OIL

099-007
Oil
20.0
ug/Kg

- - f]
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
1000000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
200000 U
1000000 U
200000 U
1000000 U
200000 U
200000 U

JCF-05/OIL

099-007 DL
OIL

100
ug/Kg

=-=====-====fl
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

SBLK1850

93SE1850-NB
SOIL

10.0
ug/Kg

100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
500000
100000
100000
100000
100000
100000
100000
100000
100000
100000
100000
500000
100000
500000
100000
100000

1

fl========-===f
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U
U

Outside of Advisory 1imits.



RfW Bd« Number: 9302S099 Cl ient : JEFFERSON FORF PRUN_SL W o r k Order: 00000-000-000-0 Ib
Ctist JCF-06

006

JCF-06 JCF-05/OIL JCF-05/OIL SBLK1850

2, 6-Dini trotoluene j"J jj*~
3 Nit roan il ine c^ >;Cn

Acenaphthene __ r Q. ! P*
2,4-Dinitrophenoi ~1 c£-"-T<E
4 Nitrophenol
Dibenzofuran

| . pa';-' ;' E

' -st2, 4 -Dini trotoluene ! • "~- ——
Diethylphthalate j"~~
4 Chlorophenyl -phenylether
Fluorene
4-Ni troani 1 ine
4, 6 -Dini tro- 2- mot hyl phenol
N - N i trosodiphenylamine (1)
4 Bromopheny) -phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Di n - b u t y l phthal ate
f 1 uoranthene
I'yrene
Butyl benzyl phthal ate
3,3' -Dichlorobenzidine
Benzo(a)anthracene
f hrysene
bis(2-Ethylhexyl)phthalate
Oi -n-octylphthal
Benzo(b)fluorant

ate
hene

Benzo(k) f 1 uoranthene
Benzo(a)pyrene
Indeno(l ,2,3-cd)pyrene
D i benz ( a, h) anthracene
Benzo(g,h, i)perylene
(1) - Cannot be

e joooo u NA
J 300000 U NA
1 30000 U NA
booooo u NA
flDOOOOO U NA
200000 U NA

-fboooo u NA
200000 U NA
200000 U NA
200000 U NA
1000000 U NA
1000000 U NA
200000 U NA
200000 U NA
200000 U NA
1000000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
400000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA

separated from Diphenylamine. *= Outside

006 DL 099-007

200000 U NA
1000000 U NA
200000 U NA
1000000 U NA
1000000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
1000000 U NA
1000000 U NA
200000 U NA
200000 U NA
200000 U NA
1000000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
400000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA
200000 U NA

of Advisory 1imi ts.

099-007 DL 93SE1850-MB1

100000 U
500000 U
100000 U
500000 U
500000 U
100000 U
100000 U
100000 U
100000 U
100000 U
500000 U
500000 U
100000 U
100000 U
100000 U
500000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U
200000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U
100000 U



ROY F. WESTON, INC.
STOCKTON LABORATORY

INORGANIC CASE NARRATIVE

Client: Jefferson Forest Drum ST W.O.#: 00000-000-000-0000-00
RFW#: 9302S099 Date Rec'd: 02/12/93

Inorganics Case Narrative

1. Analyses completed in accordance with method 9010 with any exceptions noted
below.

2. The analytical holding time for these analyses was met.

3. Calibration criteria was met for these analyses.

4. The method blank associated with these samples did not contain any target analyte
at, or above, the reporting limits.

5. Blank spike recoveries were within Laboratory QC limits.

T. L. Hammonds Date
Inorganic Section Manager



Roy F. Weston, Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR 1_

JEFFERSON FOREST DRUM ST

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW MTX PREP

RFVI LOT # :9302S099

COLLECTION EXTR/PREP ANALYSIS

JCF-01

* SOLIDS
TOTAL CYANIDE
TOTAL CYANIDE
TOTAL CYANIDE

JCF-02

* SOLIDS
TOTAL CYANIDE

JCF-03

% SOLIDS
% SOLIDS
TOTAL CYANIDE

JCF-04

TOTAL CYANIDE
TOTAL CYANIDE
TOTAL CYANIDE

001
001
001 MS
001 MSD

002
002

003
003 REP
003

004
004 MS
004 MSD

SE
SE
SE
SE

SE
SE

S
S
S

01
01
01

93STS517
93SCN024
93SCN024
93SCN024

93STS517
93SCN024

93STS520
93STS520
93SCN024

93SCN024
93SCN024
93SCN024

02/10/93
02/10/93
02/10/93
02/10/93

02/10/93
02/10/93

02/10/93
02/10/93
02/10/93

02/10/93
02/10/93
02/10/93

02/19/93
02/23/93
02/23/93
02/23/93

02/19/93
02/23/93

02/23/93
02/23/93
02/23/93

02/23/93
02/23/93
02/23/93

02/19/93
02/23/93
02/23/93
02/23/93

02/19/93
02/23/93

02/23/93
02/23/93
02/23/93

02/23/93
02/23/93
02/23/93

JCF-05

TOTAL CYANIDE

JCF-06

TOTAL CYANIDE

LAB QC:

005

006

01 93SCN024 02/10/93 02/23/93 02/23/93

01 93SCN024 02/10/93 02/23/93 02/23/93

% SOLIDS
TOTAL CYANIDE
TOTAL CYANIDE
TOTAL CYANIDE
* SOLIDS

MB1
LC1 L
LC2 L
MB1
MB1

W 93STS517 02/19/93 02/19/93 02/19/93
S 93SCN024 02/23/93 02/23/93 02/23/93
S 93SCN024 02/23/93 02/23/93 02/23/93
S 93SCN024 02/23/93 02/23/93 02/23/93
W 93STS520 02/23/93 02/23/93 02/23/93



ROY

INORGANIC

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID ANALYTE

-001

-002

-003

-004

-005

-006

JCF-01

JCF-02

JCF-03

JCF-04

JCF-05

JCF-06

* Solids
Cyanide,
* Solids
Cyanide,

* Solids
Cyanide,
Cyanide,
Cyanide,
Cyanide,

F. WESTON INC. :

DATA SUMMARY REPORT 02/26/93

WESTON

RESULT

Total

Total

Total

Total

Total
Total

66
0

67
0

72
0

1

0

0

.5

.50 u

.6

.50 u

.5

.91

.4

.50 u

.50 u

••;AS o g 1993

BATCH #: 9302S099

REPORTINC
UNITS LIMIT

X
MG/KG

MG/KG

*
MG/KG

MG/KG

MG/KG

MG/KG

0.1
O.E

0.1
0.5

0.1
0.5

0.5

0.5

0.5



ROV F' WESTON
INORGANIC METHOD BLANK DATA SUMMARY PAGE 02/26/j93

D 9 ISS3

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE

BLANK10

BLANK10

BLANK10

SITE ID ANALYTE

93STS517-MB1

93SCN024-MB1

93STS520-MB1

% Solids

Cyanide. Total

* Solids

RESULT UNITS

0.10 u *

0.50 u MG/KG

0.10 u *

REPORTING
LIMIT

0.10

0.50

0.10



ROY F. WESTON INC.

INORGANIC ACCURACY REPORT 02/26/93

^ J 9 1993 j/
tj? i

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SITE ID ANALYTE

JCF-01

JCF-04

Cyanide, Total
Cyanide. Total MSD
Cyanide. Total
Cyanide. Total MSD

SPIKED
SAMPLE

4.6
5.0
6.0
5.8

WESTON BATCH #: 9302S099

INITIAL
RESULT

=.T-_ =

0.50u
0.50u
1.4
1.4

SPIKED
AMOUNT *RECOV

5.0
5.0
5.0
5.0

91.1
99.2
92.1
88.1



ROY F. WESTON INC.

INORGANIC DUPLICATE SPIKE REPORT 02/26/93
MMAR 0 9 12S3

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE SITE ID ANALYTE
SPIKEfl SPIKE#2

*RECOV *RECOV *RPD

•001
•004
LCS20

JCF-01
JCF-04
93SCN024-LC2

Cyanide.
Cyanide,
Cyanide,

Total
Total
Total LCS

91
92
98,

.1

.1

.7

99
88
99

_ '_^

.2

.1

.2

8.
4.
0.

— •••

5
5
51



ROY F. WESTON INC.

INORGANIC PRECISION REPORT 02/26/93
9 1

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE

-003REP

SITE ID ANALYTE

WESTON BATCH #: 9302S099

INITIAL
RESULT REPLICATE *RPD

JCF-03 * Solids 72.5 73.4 1.2



ROY F. WESTON INC.

INORGANIC LABORATORY CONTROL STANDARDS REPORT

1AR 0 9 1SS3

SAMPLE SITE ID

LCS10

LCS20

93SCN024-LC1

93SCN024-LC2

ANALYTE

Cyanide. Total LCS

Cyanide. Total LCS

SPIKED SPIKED
SAMPLE AMOUNT

4.9

5.0

UNITS *RECOV

5.0 MG/KG

5.0 MG/KG

98.7

99.2



ROY F. YVESTON, INC.
STOCKTON LABORATORY

METALS CASE NARRATIVE

Client: Jefferson Forest Drum St W.O.#: 00000-000-000-0000-00
RFW#: 9302S099 Date Rec'd: 02/12/93

1. This narrative covers the analysis of two sediment, one soil, and three oil samples for
the following metals: Aluminum, Antimony, Arsenic, Barium, Beryllium, Calcium,
Cadmium, Cobalt, Chromium, Copper, Iron, Lead, Mercury, Magnesium, Manganese,
Nickel, Potassium, Selenium, Silver, Sodium, Thallium, Vanadium, and Zinc.

2. The samples were prepared and analyzed in accordance with the following protocols:
6010, 7060, 7421, 7471, 7740, and 7841.

3. All analyses were performed within the required holding times.

4. All Initial and Continuing Calibration Verifications (ICV/CCV's) were within control
limits.

5. All Initial and Continuing Calibration Blanks (ICB/CCB's) were within control limits.

6. All Preparation/Method Blanks were below Reporting Limits.

7. All ICP Interference Check Samples (ICSAB) were within control limits.

8. All Laboratory Control Samples (LCS) were within the 80-120% control limits
(exceptions allowed for Ag and Sb).

9. All Serial Dilution percent differences were within the 90-110% control limit except
for Aluminum, Calcium, Iron, Sodium, and Zinc.

10. All Matrix Spike recoveries were within the 75-125% control limits except for
Arsenic, Antimony. Calcium, Chromium, Magnesium, Selenium, Thallium, and Zinc
(exception allowed when sample concentration exceeds the spike added concentration
by a factor of 4 or more).

Matrix spike analyses not required for Ca, Mg, Na, and K.



• - - • • • - : • '"oo
<"* ' v--^ vj

-2- ~-~ r-~.: .v._.;—-*

Metals Case Narrative
RFW#: 9302S099

11. All Duplicate analyses were within the 20% Relative Percent Difference (RPD)
control limits for samples values greater than 5X Reporting Limit, or +/- the
Reporting Limits for sample values less than 5X Reporting Limit except for
Aluminum, Antimony, Arsenic, Calcium, Lead, and Magnesium.

12. Method of Standard Additions (MSA) analyses were not required.

L. Hammonds Date
Inorganic Section Manager



Roy F. Weston. Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW

RFW LOT # .-9302S099

MTX PREP I COLLECTION EXTR/PREP ANALYSIS

JCF-01

SILVER. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
IRON, TOTAL
MERCURY, TOTAL
MERCURY. TOTAL
MERCURY. TOTAL
POTASSIUM, TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
LEAD. TOTAL
ANTIMONY. TOTAL
SELENIUM. TOTAL
THALLIUM. TOTAL
VANADIUM. TOTAL
ZINC. TOTAL

JCF-02

SILVER. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BERYLLIUM, TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
CHROMIUM. TOTAL

001
001
001
001
001
001
001
001
001
001
001
001
001 MS
001 MSD
001
001
001
001
001
001
001
001
001
001
001

002
002
002
002
002
002
002
002
002

SE 93S1369
SE 93S1369
SE 93S1370
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93SHG316
SE 93SHG316
SE 93SHG316
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1370
SE 93S1369
SE 93S1370
SE 93S1370
SE 93S1369
SE 93S1369

SE 93S1369
SE 93S1369
SE 93S1370
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/25/93
02/25/93
02/25/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/24/93
02/24/93
02/22/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/26/93
02/26/93
02/26/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/22/93
02/24/93
02/22/93
02/22/93
02/24/93
02/24/93

02/24/93
02/24/93
02/22/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93



Roy F. Weston, Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW #

RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

COPPER. TOTAL
IRON. TOTAL
MERCURY. TOTAL
POTASSIUM. TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
NICKEL, TOTAL
LEAD. TOTAL
ANTIMONY, TOTAL
SELENIUM. TOTAL
THALLIUM. TOTAL
VANADIUM. TOTAL
ZINC, TOTAL

JCF-03

SILVER. TOTAL
SILVER. TOTAL
SILVER. TOTAL
ALUMINUM. TOTAL
ALUMINUM. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
ARSENIC. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BARIUM. TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
BERYLLIUM. TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CALCIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
CADMIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
COBALT. TOTAL

002
002
002
002
002
002
002
002
002
002
002
002
002
002

003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS
003 MSD
003
003 MS

SE 93S1369
SE 93S1369
SE 93SHG316
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1369
SE 93S1370
SE 93S1369
SE 93S1370
SE 93S1370
SE 93S1369
SE 93S1369

S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1370
S 93S1370
S 93S1370
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369
S 93S1369

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/18/93
02/18/93
02/25/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/24/93
02/24/93
02/26/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/22/93
02/24/93
02/22/93
02/22/93
02/24/93
02/24/93

02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/22/93
02/22/93
02/22/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93



Roy F. Weston. Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW #

RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

COBALT. TOTAL
CHROMIUM. TOTAL
CHROMIUM. TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
COPPER. TOTAL
COPPER. TOTAL
IRON. TOTAL
IRON. TOTAL
IRON. TOTAL
MERCURY. TOTAL
POTASSIUM. TOTAL
POTASSIUM. TOTAL
POTASSIUM. TOTAL
MAGNESIUM. TOTAL
MAGNESIUM. TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
MANGANESE. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
SODIUM. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
NICKEL. TOTAL
NICKEL. TOTAL
LEAD. TOTAL
LEAD. TOTAL
LEAD. TOTAL
ANTIMONY. TOTAL
ANTIMONY. TOTAL
ANTIMONY. TOTAL
SELENIUM. TOTAL
SELENIUM. TOTAL
SELENIUM. TOTAL
THALLIUM. TOTAL
THALLIUM. TOTAL
THALLIUM. TOTAL
VANADIUM, TOTAL
VANADIUM, TOTAL

003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003
003

MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS
MSD

MS

Ss
Ssssssssssssssssssssssssssssssssssssss

93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93SHG316
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1370
93S1370
93S1370
93S1369
93S1369
93S1369
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1369
93S1369

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/25/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/26/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/22/93
02/22/93
02/22/93
02/24/93
02/24/93
02/24/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/24/93
02/24/93



Roy F. Ueston. Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST :

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW #

VANADIUM. TOTAL
ZINC. TOTAL
ZINC. TOTAL
ZINC. TOTAL

JCF-04

SILVER. TOTAL
SILVER. TOTAL
SILVER. TOTAL
ALUMINUM. TOTAL
ALUMINUM. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BARIUM. TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
BERYLLIUM, TOTAL
BERYLLIUM, TOTAL
CALCIUM. TOTAL
CALCIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
CADMIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
COBALT. TOTAL
COBALT. TOTAL
CHROMIUM. TOTAL
CHROMIUM. TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
COPPER. TOTAL
COPPER. TOTAL
IRON. TOTAL
IRON. TOTAL
IRON, TOTAL
MERCURY, TOTAL
POTASSIUM, TOTAL

003 MSD
003
003 MS
003 MSD

RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

S 93S1369 02/10/93 02/18/93
S 93S1369 02/10/93 02/18/93
S 93S1369 02/10/93 02/18/93
S 93S1369 02/10/93 02/18/93

02/24/93
02/24/93
02/24/93
02/24/93

004
004 MS
004 MSD
004
004 MS
004 MSD
004
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004

01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1367
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93SHG316
01 93S1366

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/25/93
02/17/93

02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/18/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/24/93
02/24/93
02/24/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/24/93
02/24/93
02/24/93
02/26/93
02/23/93



Roy F. Weston, Inc. • Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

!AR ĵ G .^ ^ i *x w *

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW

RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

POTASSIUM. TOTAL
POTASSIUM. TOTAL
MAGNESIUM. TOTAL
MAGNESIUM. TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
MANGANESE. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
SODIUM. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
NICKEL. TOTAL
NICKEL. TOTAL
LEAD. TOTAL
ANTIMONY. TOTAL
ANTIMONY. TOTAL
ANTIMONY. TOTAL
SELENIUM. TOTAL
THALLIUM. TOTAL
VANADIUM. TOTAL
VANADIUM, TOTAL
VANADIUM. TOTAL
ZINC. TOTAL
ZINC. TOTAL
ZINC. TOTAL

JCF-05

SILVER. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CADMIUM, TOTAL
COBALT, TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
IRON, TOTAL

004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004 MS
004 MSD
004
004
004 MS
004 MSD
004
004
004
004 MS
004 MSD
004
004 MS
004 MSD

005
005
005
005
005
005
005
005
005
005
005

01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1367
01 93S1366
01 93S1366
01 93S1366
01 93S1367
01 93S1367
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366

01 93S1366
01 93S1366
01 93S1367
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/18/92
02/23/93
02/23/93
02/23/93
02/18/93
02/18/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93

02/23/93
02/23/93
02/18/93
02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/24/93



Roy F. Weston. Inc. - Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

MAR

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW
RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

MERCURY. TOTAL
POTASSIUM. TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
LEAD. TOTAL
ANTIMONY, TOTAL
SELENIUM. TOTAL
THALLIUM. TOTAL
VANADIUM. TOTAL
ZINC. TOTAL

JCF-06

SILVER. TOTAL
ALUMINUM. TOTAL
ARSENIC. TOTAL
ARSENIC. TOTAL
ARSENIC. TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
IRON, TOTAL
MERCURY. TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE, TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
LEAD. TOTAL
LEAD. TOTAL
LEAD. TOTAL
ANTIMONY. TOTAL
SELENIUM. TOTAL
SELENIUM. TOTAL

005
005
005
005
005
005
005
005
005
005
005
005

006
006
006
006 MS
006 MSD
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006
006 MS
006 MSD
006
006
006 MS

01 93SHG316
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1367
01 93S1366
01 93S1367
01 93S1367
01 93S1366
01 93S1366

01 93S1366
01 93S1366
01 93S1367
01 93S1367
01 93S1367
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93SHG316
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1366
01 93S1367
01 93S1367
01 93S1367
01 93S1366
01 93S1367
01 93S1367

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/25/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/25/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/26/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/18/92
02/23/93
02/18/93
02/18/93
02/23/93
02/23/93

02/23/93
02/23/93
02/18/93
02/18/93
02/18/93
02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/24/93
02/26/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/18/92
02/18/92
02/18/92
02/23/93
02/18/93
02/18/93



Roy F. Weston, Inc. • Stockton Laboratory • 'AR 0 g
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST '-'-"-r^z.- —

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW

RFW LOT # :9302S099

KTX PREP # COLLECTION EXTR/PREP ANALYSIS

SELENIUM. TOTAL
THALLIUM, TOTAL
THALLIUM, TOTAL
THALLIUM. TOTAL
VANADIUM. TOTAL
ZINC. TOTAL

006 MSD
006
006 MS
006 MSD
006
006

01 93S1367
01 93S1367
01 93S1367
01 93S1367
01 93S1366
01 93S1366

02/10/93
02/10/93
02/10/93
02/10/93
02/10/93
02/10/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/18/93
02/18/93
02/18/93
02/18/93
02/23/93
02/23/93

LAB QC:

SILVER LABORATORY
ALUMINUM LABORTORY
BARIUM LABORATORY
BERYLLIUM LABORATORY
CALCIUM LABORATORY
CADMIUM LABORATORY
COBALT LABORATORY
CHROMIUM LABORATORY
COPPER LABORATORY
IRON LABORATORY
POTASSIUM LABORATORY
MAGNESIUM LABORATORY
MANGANESE LABORATORY
SODIUM LABORATORY
NICKEL LABORATORY
ANTIMONY LABORATORY
VANADIUM LABORATORY
ZINC LABORATORY
SILVER LABORATORY
ALUMINUM LABORTORY
BARIUM LABORATORY
BERYLLIUM LABORATORY
CALCIUM LABORATORY
CADMIUM LABORATORY
COBALT LABORATORY
CHROMIUM LABORATORY
COPPER LABORATORY
IRON LABORATORY
POTASSIUM LABORATORY
MAGNESIUM LABORATORY
MANGANESE LABORATORY

LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC1 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS
LC2 BS

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93

02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93



Roy F. Weston, Inc. • Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR ;

JEFFERSON FOREST DRUM ST -

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW #

RFW LOT # :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

SODIUM LABORATORY
NICKEL LABORATORY
ANTIMONY LABORATORY
VANADIUM LABORATORY
ZINC LABORATORY
SILVER. TOTAL
ALUMINUM. TOTAL
BARIUM, TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL
COBALT. TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
IRON. TOTAL
POTASSIUM, TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
ANTIMONY. TOTAL
VANADIUM. TOTAL
ZINC. TOTAL
ARSENIC LABORATORY
LEAD LABORATORY
SELENIUM LABORATORY
THALLIUM LABORATORY
ARSENIC LABORATORY
LEAD LABORATORY
SELENIUM LABORATORY
THALLIUM LABORATORY
ARSENIC. TOTAL
LEAD. TOTAL
SELENIUM, TOTAL
THALLIUM, TOTAL
MERCURY LABORATORY
MERCURY LABORATORY
MERCURY. TOTAL
SILVER LABORATORY
ALUMINUM LABORTORY

LC2
LC2
LC2
LC2
LC2
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
LC1
LC1
LC1
LC1
LC2
LC2
LC2
LC2
MB1
MB1
MB1
MB1
LC1
LC2
MB1
LC1
LC1

BS
BS
BS
BS
BS

BS
BS
BS
BS
BS
BS
BS
BS

BS
BS

BS
BS

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1369
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93S1370
93SHG316
93SHG316
93SHG316
93S1366
93S1366

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/25/93
02/25/93
02/25/93
02/17/93
02/17/93

02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/18/93
02/25/93
02/25/93
02/25/93
02/17/93
02/17/93

02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/24/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/22/93
02/26/93
02/26/93
02/26/93
02/23/93
02/23/93



0 a
Roy F. Weston, Inc. - Stockton Laboratory -;
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW

RFW LOT # :9302S099

KTX PREP # COLLECTION EXTR/PREP ANALYSIS

BARIUM LABORATORY
BERYLLIUM LABORATORY
CALCIUM LABORATORY
CADMIUM LABORATORY
COBALT LABORATORY
CHROMIUM LABORATORY
COPPER LABORATORY
IRON LABORATORY
POTASSIUM LABORATORY
MAGNESIUM LABORATORY
MANGANESE LABORATORY
SODIUM LABORATORY
NICKEL LABORATORY
ANTIMONY LABORATORY
VANADIUM LABORATORY
ZINC LABORATORY
SILVER LABORATORY
ALUMINUM LABORTORY
BARIUM LABORATORY
BERYLLIUM LABORATORY
CALCIUM LABORATORY
CADMIUM LABORATORY
COBALT LABORATORY
CHROMIUM LABORATORY
COPPER LABORATORY
IRON LABORATORY
POTASSIUM LABORATORY
MAGNESIUM LABORATORY
MANGANESE LABORATORY
SODIUM LABORATORY
NICKEL LABORATORY
ANTIMONY LABORATORY
VANADIUM LABORATORY
ZINC LABORATORY
SILVER. TOTAL
ALUMINUM, TOTAL
BARIUM. TOTAL
BERYLLIUM. TOTAL
CALCIUM. TOTAL
CADMIUM. TOTAL

LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC1
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
LC2
MB1
MB1
MB1
MB1
MB1
MB1

BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS
BS

S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S
S

93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/24/93



Roy F. Weston. Inc. • Stockton Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

JEFFERSON FOREST DRUM ST

;AR

DATE RECEIVED: 02/12/93

CLIENT ID /ANALYSIS RFW

RFW LOT# :9302S099

MTX PREP # COLLECTION EXTR/PREP ANALYSIS

COBALT, TOTAL
CHROMIUM. TOTAL
COPPER. TOTAL
IRON. TOTAL
POTASSIUM. TOTAL
MAGNESIUM. TOTAL
MANGANESE. TOTAL
SODIUM. TOTAL
NICKEL. TOTAL
ANTIMONY. TOTAL
VANADIUM. TOTAL
ZINC, TOTAL
ARSENIC LABORATORY
LEAD LABORATORY
SELENIUM LABORATORY
THALLIUM LABORATORY
ARSENIC LABORATORY
LEAD LABORATORY
SELENIUM LABORATORY
THALLIUM LABORATORY
ARSENIC. TOTAL
LEAD, TOTAL
SELENIUM, TOTAL
THALLIUM. TOTAL

MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
MB1
LC1
LC1
LC1
LC1
LC2
LC2
LC2
LC2
MB1
MB1
MB1
MB1

BS
BS
BS
BS
BS
BS
BS
BS

Ss
Ssssssssssssssssssssss

93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1366
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367
93S1367

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93
02/17/93

02/23/93
02/23/93
02/23/93
02/24/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/23/93
02/18/93
02/18/92
02/18/93
02/18/93
02/18/93
02/18/92
02/18/93
02/18/93
02/18/93
02/18/92
02/18/93
02/18/93



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 03/01/93

MAR 0 9 19S3
-V- -

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE SITE ID

-001 JCF-01

ANALYTE RESULT UNITS

Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium. Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese. Total
Sodium, Total
Nickel. Total
Lead. Total
Antimony, Total
Selenium. Total
Thallium, Total
Vanadium, Total
Zinc, Total

1.5 u
11000

20.5
51.6
0.95

834
0.75 u

29.8
21.0
28.1

62200
0.04

1630
3010
760
752 u
57.2
29.3
9.0 u
0.75 u
1.5 u

35.9
152

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

REPORTING
LIMIT

1.5
,1
.0

30.
15.
30.1
0.75

752
0.75
7.5
1.5
3.8
15.0
0.03

752
752
2.3

752
6.0
4.5
9.0
0.75
1.5
7.5
3.0



ROY F. WESTON INC.

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SITE ID

JCF-02

ANALYTE

Silver. Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium. Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium. Total
Vanadium, Total
Zinc, Total

r 03/01/93

WESTON

RESULT

1.5 u
8670
23.1
39.5
0.74

753
0.74 u
26.4
14.0
17.3

40700
0.04

1330
2650
658
740 u
46.8
27.1
8.9 u
0.74 u
1.5 u
24.9
103

BATCH #

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

'•<AR 0 Q 7053
r*1"'"•-----..__ ̂

: 9302S099

REPORTING
LIMIT

1.5
29.6
14.8
29.6
0.74

740
0.74
7.4
1.5
3.7
14.8
0.03

740
740
2.2

740
5.9
4.4
8.9
0.74
1.5
7.4
3.0



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 03/01/93
MAR 0 9 1993

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID

-003 JCF-03

ANALYTE

Silver. Total
Aluminum. Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium. Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony. Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

WESTON

RESULT

1.4 u
17700

7.1
230

0.69 u
8440

2.9
10.8
48.2
157

41400
0.39

1720
3400
480
1440
38.9

1730
15.4
0.69 u
1.4 u

27.3
1220

BATCH #

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

: 9302S099

REPORTING
LIMIT

1.4
27.6
2.8
27.6
0.69

690
0.69
6.9
1.4
3.4
13.8
0.14

690
690
2.1

690
5.5

276
8.3
0.69
1.4
6.9
2.8



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 03/01/93
u 9 1993

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE
sa

•004

SITE ID

JCF-04

ANALYTE

Silver. Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium. Total
Copper, Total
Iron, Total
Mercury, Total
Potassium, Total
Magnesium, Total
Manganese. Total
Sodium. Total
Nickel. Total
Lead. Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zinc. Total

WESTON

RESULT

1.0 U
92.4
1.5

25.3
0.50 u

500 u
0.71
5.0 u
3.5
2.5 u

1300
0.04

500 u
500 u
7.9

3020
4.0 u

48.6
6.0 u
0.50 u
1.0 u
5.0 u

30.1

BATCH #:

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

- - .- - - -w

1
9302S099

REPORTING
LIMIT

1.0
20.0
1.0

20.0
0.50

500
0.50
5.0
1.0
2.5
10.0
0.02

500
500
1.5

500
4.0
3.0
6.0
0.50
1.0
5.0
2.0



.J

ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID

-005 JCF-05

ANALYTE

Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium. Total
Copper, Total
Iron, Total
Mercury, Total
Potassium. Total
Magnesium, Total
Manganese, Total
Sodium. Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium, Total
Zinc, Total

03/01/93

WESTON

RESULT

1.0 u
20.3
99.2
25.9
0.50 u

500 u
0.50 u
5.0 u
1.3
2.5 u
95.3
0.02 u

4550
500 u
1.9

500 u
4.0 u
1.4
6.0 u
0.50 u
1.0 u
5.0 u

131

!

,

•—I ~

BATCH #

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MAR 0 g 1993
vr̂

:~~-^-^-.

: 9302S099

REPORTING
LIMIT

1.0
20.0
20.0
20.0
0.50

500
0.50
5.0
1.0
2.5
10.0
0.02

500
500
1.5

500
4.0
0.30
6.0
0.50
1.0
5.0
2.0



ROY F. WESTON INC.

INORGANIC DATA SUMMARY REPORT 03/01/93 MAR 0 9 1SS.3

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID

-006 JCF-06

ANALYTE

Silver, Total
Aluminum, Total
Arsenic, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Mercury. Total
Potassium. Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium. Total
Vanadium, Total
Zinc. Total

WESTON

RESULT

1.0 u
20.0 u
1.0 u

134
0.50 u

500 u
0.50 u
5.0 u
1.0 u
2.5 u

48.0
0.02 u

500 u
500 u

1.5 u
500 u
4.0 u

12.6
6.0 u
0.50 u
1.0 u
5.0 u

223

BATCH #:

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

... . . _ . i

9302S099

REPORTING
LIMIT

1.0
20.0
1.0

20.0
0.50

500
0.50
5.0
1.0
2.5

10.0
0.02

500
500
1.5

500
4.0
1.5
6.0
0.50
1.0
5.0
2.0



ROY F. WESTON INC.

INORGANIC METHOD BLANK DATA SUMMARY PAGE

MAR 0 g 'S23

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE
-—

BLANK1

SITE ID

93S1369-MB1

BLANK1 93S1370-MB1

BLANK10 93SHG316-MB1

BLANK1 93S1366-MB1

ANALYTE

Silver, Total
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron. Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium. Total
Nickel, Total
Antimony. Total
Vanadium, Total
Zinc, Total
Arsenic, Total
Lead, Total
Selenium, Total
Thallium, Total

Mercury, Total

Silver, Total
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt, Total
Chromium, Total
Copper, Total
Iron, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium. Total

THUC. UO/

WESTON

RESULT

1.0 u
20.0 u
20.0 u
0.50 u

500 u
0.50 u
5.0 u
1.0 u
2.5 u
10.0 u

500 u
500 u

1.5 u
500 u
4.0 u
6.0 u
5.0 u
2.0 u

1.0 u
0.30 u
0.50 u
1.0 u

0.02 u

1.0 u
20.0 u
20.0 u
0.50 u

500 u
0.50 u
5.0 u
1.0 u
2.5 u
10.0 u

500 u
500 u

1.5 u
500 u

BATCH #:

UNITS

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

9302S099

REPORTING
LIMIT

1.0
20.0
20.0
0.50

500
0.50
5.0
1.0
2.5
10.0
500
500
1.5

500
4.0
6.0
5.0
2.0

1.0
0.30
0.50
1.0

0.02

1.0
20.0
20.0
0.50

500
0.50
5.0
1.0
2.5
10.0
500
500
1.5

500



ROY F. WESTON INC. ^AR 0 9 1S93

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID

BLANK1 93S1366-MB1

BLANK1 93S1367-MB1

ANALYTE

Nickel, Total
Antimony, Total
Vanadium. Total
Zinc. Total
Arsenic. Total
Lead. Total
Selenium. Total
Thallium. Total

PAGE 03-

WESTON

RESULT

4.0 u
6.0 u
5.0 u
2.0 u

1.0 u
0.30 u
0.50 u
1.0 u

'01/93 '•--•

BATCH #:

UNITS

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

- - - - - - - - ~cr-
\

9302S099
REPORTING
LIMIT

4.0
6.0
5.0
2.0

1.0
0.30
0.50
1.0



ROY F. WESTON INC. ' '1AR 3 9 'SS3i
INORGANIC ACCURACY REPORT 03/01/93 ;--- — — .;.:uj£v

CLIENT: JEFFERSON FOREST DRUM ST WESTON BATCH #: 9302S099
WORK ORDER: 00000-000-000-0000-00

SPIKED INITIAL SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT *RECOV

-001 JCF-01 Mercury. Total 0.22 0.04 0.15 121
Mercury, Total MSD 0.20 0.04 0.15 112



MAR [] 9 IS53
ROY F. WESTON INC.

INORGANIC ACCURACY REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE SITE ID ANALYTE

•003 JCF-03 Silver, Total
Silver. Total MSD
Aluminum, Total
Aluminum. Total MSD
Arsenic, Total
Arsenic, Total MSD
Barium. Total
Barium, Total MSD
Beryllium. Total
Beryllium. Total MSD
Calcium, Total
Calcium, Total MSD
Cadmium. Total
Cadmium, Total MSD
Cobalt, Total
Cobalt. Total MSD
Chromium, Total
Chromium, Total MSD
Copper, Total
Copper, Total MSD
Iron, Total
Iron, Total MSD
Potassium. Total
Potassium. Total MSD
Magnesium, Total
Magnesium, Total MSD
Manganese, Total
Manganese. Total MSD
Sodium. Total
Sodium, Total MSD
Nickel, Total
Nickel, Total MSD
Lead. Total
Lead. Total MSD
Antimony. Total
Antimony. Total MSD
Selenium, Total
Selenium, Total MSD
Thallium. Total
Thallium. Total MSD

SPIKED
SAMPLE

7.0
7.4

21300
16600

10.3
13.7

461
528
6.7
6.5

11900
45000

9.2
8.3
70.9
66.5
73.4
60.0
176
209

48600
32500
4160
4190
6020
10800
500
430
3890
4250
110
90.9

1030
863
41.2
50.7
0.23
0.22
6.5
6.6

INITIAL
RESULT

1.4 u
1.4 u

17700
17700

7.1
7.1

230
230
0.69u
0.69u

8440
8440

2.9
2.9
10.8
10.8
48.2
48.2
157
157

41400
41400
1720
1720
3400
3400
480
480
1440
1440

38.9
38.9
866
866
15.4
15.4
0.69u
0.69u
1.4 u
1.4 u

SPIKED
AMOUNT IRECOV

6.9 101
6.9 107

276 1290 *
276 -390. *
5.5 58.2
5.5 120

276 84.1
276 108
6.9 97.1
6.9 94.2

2760 124 *
2760 1330 **

6.9 91.3
6.9 78.3

68.9 87.2
68.9 80.8
27.6 91.3
27.6 42.8
34.5 56.2 *
34.5 151 *
138 5210 *
138 6500. *
2760 88.2
2760 89.4
2760 95.0
2760 267 * ;

68.9 27.9 *
68.9 -74. *

2760 88.8
2760 102

68.9 104
68.9 75.5
2.8 6010 *
2.8 -96. *

68.9 37.4
68.9 51.2
1.4 16.4
1.4 15.7
6.9 94.2
6.9 95.7



ROY F. WESTON INC. >-:AR o 91223
INORGANIC ACCURACY REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST WESTON BATCH #: 9302S099
WORK ORDER: 00000-000-000-0000-00

SPIKED
SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT JRECOVSITE ID

JCF-03

ANALYTE

Vanadium, Total
Vanadium, Total MSD
Zinc, Total
Zinc. Total MSD

SPIKED
SAMPLE

89.7
85.5

1230
1020

INITIAL
RESULT

27.3
27.3

1220
1220

•003 JCF-03 Vanadium, Total 89.7 27.3 68.9 90.6
68.9 84.5
68.9 20.0 *
68.9 -290. *



ROY F. WESTON INC.

INORGANIC ACCURACY REPORT 03/01/93
",AR 0 9 1993 x

-̂j

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SITE ID ANALYTE

JCF-04 Silver. Total
Silver. Total MSD
Aluminum, Total
Aluminum, Total MSD
Barium, Total
Barium. Total MSD
Beryllium. Total
Beryllium, Total MSD
Calcium, Total
Calcium, Total MSD
Cadmium. Total
Cadmium, Total MSD
Cobalt, Total
Cobalt. Total MSD
Chromium, Total
Chromium, Total MSD
Copper. Total
Copper. Total MSD
Iron, Total
Iron. Total MSD
Potassium, Total
Potassium, Total MSD
Magnesium, Total
Magnesium. Total MSD
Manganese. Total
Manganese, Total MSD
Sodium, Total
Sodium. Total MSD
Nickel, Total
Nickel. Total MSD
Antimony, Total
Antimony. Total MSD
Vanadium, Total
Vanadium. Total MSD
Zinc, Total
Zinc. Total MSD

SPIKED
SAMPLE

4.8
4.8

275
278
204
209
4.7
4.7

2160
2210

4.8
5.0
46.5
47.0
22.0
21.9
25.3
25.8
971
1060
2150
2170
1950
1980
51.9
53.1

4840
4930
46.9
46.7
45.3
45.7
49.4
50.0
64.8
68.1

INITIAL
RESULT

1.0 u
1.0 u
92.4
92.4
25.3
25.3
0.50u
0.50u

500 u
500 u
0.71
0.71
5.0 u
5.0 u
3.5
3.5
2.5 u
2.5 u

1300
1300
500 u
500 u
500 u
500 u
7.9
7.9

3020
3020

4.0 u
4.0 u
6.0 u
6.0 u
5.0 u
5.0 u

30.1
30.1

SPIKED
AMOUNT

5.0
5.0

200
200
200
200
5.0
5.0

2000
2000

5.0
5.0
50.0
50.0
20.0
20.0
25.0
25.0
100
100
2000
2000
2000
2000
50.0
50.0

2000
2000
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

JRECOV

96.0
96.0
91.2
92.6
89.6
92.0
94.0
94.0
108
111
81.8
85.8
93.0
94.0
92.5
92.0
101
103
-330. *
-240. *
108
109
97.5
99.2
88.0
90.4
90.9
95.2
93.8
93.4
90.6
91.4
98.8
100
69.4
76.0



ROY F. WESTON INC.

INORGANIC ACCURACY REPORT 03/01/93 0 9 1393

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SITE ID ANALYTE

JCF-06 Arsenic, Total
Arsenic, Total MSD
Lead. Total
Lead. Total MSD
Selenium, Total
Selenium, Total MSD
Thallium, Total
Thallium. Total MSD

WESTON BATCH #: 9302S099

SPIKED
SAMPLE

=S5

3.6
3.4

13.0
14.9
0.92
0.90
3.4
4.2

INITIAL
RESULT

1— ' ••

1.0 u
1.0 u

12.6
12.6
0.50u
O.BOu
1.0 u
1.0 u

SPIKED
AMOUNT 1RECOV

4.0
4.0
.0
.0
.0
.0
.0

2.
2.
1.
1.
5.

90.0
85.0
20.0
115
92.0
90.0
68.0

5.0 84.0



' • • • < 0 9 1993
ROY F. WESTON INC.

INORGANIC DUPLICATE SPIKE REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST
UORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SITE ID ANALYTE
SPIKEfl SPIKE#2

*RECOV ^RECOV *RPD

JCF-01 Mercury, Total 121 112 7.5



ROY F. WESTON INC. • '.A/? 'J g 1993

INORGANIC DUPLICATE SPIKE REPORT 03/01/91:-----

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE SITE ID

-003

ANALYTE
SPIKE#1 SPIKE#2
*RECOV *RECOV *RPD

JCF-03 Silver, Total
Aluminum, Total
Arsenic. Total
Barium, Total
Beryllium, Total
Calcium. Total
Cadmium, Total
Cobalt. Total
Chromium, Total
Copper, Total
Iron, Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium. Total
Nickel, Total
Lead, Total
Antimony, Total
Selenium, Total
Thallium, Total
Vanadium. Total
Zinc. Total

101
1290

58.2
84.1
97.1
124
91.3
87.2
91.3
56.2

5210
88.2
95.0
27.9
88.8
104

6010
37.4
16.4
94.2
90.6
20.0

107
-390. *
120
108
94.2

1330
78.3
80.8
42.8
151 *
6500. *

89.4
267
-74. *
102
75.5

-96. *
51.2
15.7
95.7
84.5

-290. *

J—— ̂J—.

5.6
NC

69.4
25.3
3.0

166
15.4
7.6

72.4
NC
NC
1.4

95.0
NC

13.6
31.4

NC
31.1
4.4
1.5
7.0
NC



-1AR 0 9 1S93
ROY F. WESTON INC.

INORGANIC DUPLICATE SPIKE REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

SAMPLE SITE ID

-004

ANALYTE

WESTON BATCH #: 9302S099

SPIKE#1 SPIKE#2
*RECOV *RECOV *RPD

JCF-04 Silver. Total
Aluminum, Total
Barium, Total
Beryllium, Total
Calcium, Total
Cadmium, Total
Cobalt. Total
Chromium, Total
Copper, Total
Iron. Total
Potassium, Total
Magnesium, Total
Manganese, Total
Sodium, Total
Nickel, Total
Antimony, Total
Vanadium. Total
Zinc, Total

96.0
91.2
89.6
94.0
108
81.8
93.0
92.5
101
•330.
108
97.5
88.0
90.9
93.8
90.6
98.8
69.4

96.0
92.6
92.0
94.0
111
85.8
94.0
92.0
103

-240. *
109
99.2
90.4
95.2
93.4
91.4
100
76.0

- ——— =

0.00
1.5
2.6
0.00
2.3
4.8
1.1
0.54
2.0
NC

0.97
1.7
2.7
4.7
0.43
0.88
1.2
9.1



,J

ROY F. WESTON INC.
0 9 1S93

INORGANIC DUPLICATE SPIKE REPORT 03/01/93

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SAMPLE SITE ID

•006

LCS2

ANALYTE
SPIKE#1 SPIKEI2

*RECOV *RPD*RECOV
JCF-06

93S1369-LC2

93S1370-LC2

93SHG316-LC2
93S1366-LC2

Arsenic, Total
Lead, Total
Selenium, Total
Thallium, Total
Silver. LCS
Aluminum. LCS
Barium. LCS
Beryllium, LCS
Calcium. LCS
Cadmium, LCS
Cobalt. LCS
Chromium, LCS
Copper, LCS
Iron, LCS
Potassium, LCS
Magnesium, LCS
Manganese, LCS
Sodium, LCS
Nickel, LCS
Antimony, LCS
Vanadium, LCS
Zinc, LCS
Arsenic, LCS
Lead. LCS
Selenium, LCS
Thallium. LCS
Mercury. LCS
Silver. LCS
Aluminum, LCS
Barium, LCS
Beryllium, LCS
Calcium, LCS
Cadmium, LCS
Cobalt. LCS
Chromium. LCS
Copper, LCS
Iron. LCS
Potassium. LCS
Magnesium. LCS
Manganese, LCS

90.0
20.0
92.0
68.0
90.0
99.4
90.8
88.0
94.9
88.0
88.6
92.0
92.4
92.1
93.8
92.0
90.2
94.5
101
86.8
92.0
88.0
102
95.0
95.0
88.0
90.0
94.0
99.4
94.6
92.0
97.9
90.0
92.8
102
94.4
94.5
96.6
94.5
94.2

85.0
115 *
90.0
84.0
92.0
96.6
91.3
88.0
94.5
88.0
88.4
91.0
92.0
92.1
91.8
92.0
90.0
94.2
99.8
87.6
92.0
87.6
102
100
93.0
92.0
94.0
96.0
102
97.4
94.0
99.8
90.0
94.6
100
96.8
94.2
98.7
96.6
96.0

5.7
NC
2.2

21.1
2.2
2.8
0.60
0.00
0.41
0.00
0.23
1.1
0.43
0.00
2.1
0.011
0.22
0.27
0.80
0.92
0.00
0.46
0.00
5.1
2.1
4.4
4.3
2.1
2.6
2.8
2.2
2.0
0.00
1.9
2.5
2.5
0.32
2.2
2.2
1.9



ROY F. WESTON INC. j -AR ° 9 1993

INORGANIC DUPLICATE SPIKE REPORT 03/01/93 !_- — — — -:.•

CLIENT: JEFFERSON FOREST DRUM ST
WORK ORDER: 00000-000-000-0000-00

WESTON BATCH #: 9302S099

SITE ID

LCS2

93S1366-LC2

93S1367-LC2

ANALYTE

Sodium, LCS
Nickel, LCS
Antimony, LCS
Vanadium, LCS
Zinc. LCS
Arsenic, LCS
Lead, LCS
Selenium, LCS
Thallium. LCS

SPIKE#1 SPIKEI2
*RECOV *RECOV *RPD

2.2
1.1
2.0
2.2
2.4
2.7
28.6
0.00
2.4

98.6
92.6
89.0
98.6
90.8
90.0
90.0
96.0
86.0

101
93.6
90.8

101
93.0
92.5

120
96.0
84.0



4AR 0 g 1993

ROY F. WESTON INC.

INORGANIC LABORATORY CONTROL STANDARDS REPORT 03/01/93

SITE ID

LCS2

LCS1

ANALYTE
SPIKED SPIKED
SAMPLE AMOUNT UNITS JRECOV

93S1369-LC1

93S1369-LC2

93S1370-LC1

Silver. LCS
Aluminum, LCS
Barium. LCS
Beryllium. LCS
Calcium. LCS
Cadmium. LCS
Cobalt. LCS
Chromium, LCS
Copper, LCS
Iron, LCS
Potassium. LCS
Magnesium, LCS
Manganese, LCS
Sodium. LCS
Nickel. LCS
Antimony. LCS
Vanadium. LCS
Zinc, LCS

Silver. LCS
Aluminum, LCS
Barium. LCS
Beryllium, LCS
Calcium. LCS
Cadmium, LCS
Cobalt. LCS
Chromium. LCS
Copper, LCS
Iron. LCS
Potassium. LCS
Magnesium. LCS
Manganese, LCS
Sodium, LCS
Nickel, LCS
Antimony, LCS
Vanadium. LCS
Zinc. LCS
Arsenic. LCS
Lead. LCS

4
199
182
4

1900
4
44
18
23
92

1880
1840
45

1890
50
43
46
44

4
193
183
4,

1890
4.
44.
18.
23.
92.

1840
1840
45.

1880
49.
43.
46.
43.

4.
1.

.5

.4

.4

.3

.4

.1

.1

.1

.3

.4

.0

.0

.6

.4

,4
2
2
0
1

0

9
8
0
8

1
9

¥—,_'_ — .J

5
200
200
5

2000
5
50
20
25
100
2000
2000

50,
2000

50.
50.
50.
50.

5.
200
200

5.
2000

5.
50.
20.
25.
100
2000
2000
50.

2000
50.
50.
50.
50.

4.
2.

.0

.0

.0

.0

.0

.0

.0

,0
,0
0
0

,0

0

0
0
0
0

0

0
0
0
0

0
0

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG

90.0
99.4
90.8
88.0
94.9
88.0
88.6
92.0
92.4
92.1
93.8
92.0
90.2
94.5
101
86.8
92.0
88.0

92.0
96.6
91.3
88.0
94.5
88.0
88.4
91.0
92.0
92.1
91.8
92.0
90.0
94.2
99.8
87.6
92.0
87.6

102
95.0



ROY F. WESTON INC.

INORGANIC LABORATORY CONTROL STANDARDS REPORT

'AR 0 g 1993

SITE ID ANALYTE
SPIKED SPIKED
SAMPLE AMOUNT UNITS *RECOV

LCS2

LCS10

LCS20

LCS1

93S1370-LC1

93S1370-LC2

93SHG316-LC1

93SHG316-LC2

93S1366-LC1

LCS2 93S1366-LC2

Selenium, LCS
Thallium, LCS

Arsenic, LCS
Lead, LCS
Selenium. LCS
Thallium, LCS

Mercury, LCS

Mercury, LCS

Silver, LCS
Aluminum, LCS
Barium, LCS
Beryllium, LCS
Calcium, LCS
Cadmium. LCS
Cobalt, LCS
Chromium. LCS
Copper, LCS
Iron. LCS
Potassium, LCS
Magnesium, LCS
Manganese. LCS
Sodium. LCS
Nickel. LCS
Antimony, LCS
Vanadium. LCS
Zinc, LCS

Silver, LCS
Aluminum, LCS
Barium. LCS
Beryllium. LCS
Calcium, LCS
Cadmium, LCS
Cobalt. LCS
Chromium. LCS
Copper, LCS

0.95
4.4

4.1
2.0
0.93
4.6

0.09

0.09

4.7
199
189
4.6

1960
4.5
46.4
20.5
23.6
94.5

1930
1890
47.1

1970
46.3
44.5
49.3
45.4

4.8
204
195
4.7

2000
4.5
47.3
20.0
24.2

1.0
5.0

4.0
2.0
1.0
5.0

0.1

0.1

5.0
200
200
5.0

2000
5.0
50.0
20.0
25.0
100
2000
2000

50.0
2000

50.0
50.0
50.0
50.0

5.0
200
200
5.0

2000
5.0

50.0
20.0
25.0

MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG

MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

95.0
88.0

102
100
93.0
92.0

90.0

94.0

94.0
99.4
94.6
92.0
97.9
90.0
92.8
102
94.4
94.5
96.6
94.5
94.2
98.6
92.6
89.0
98.6
90.8

96.0
102
97.4
94.0
99.8
90.0
94.6
100
96.8



ROY F. WESTON INC.
! MAR

INORGANIC LABORATORY CONTROL STANDARDS REPORT 03/01/93
0 9 1993

SITE ID

93S1366-LC2

LCS1

'.CS2

93S1367-LC1

93S1367-LC2

ANALYTE
SPIKED SPIKED
SAMPLE AMOUNT UNITS *RECOV

Iron, LCS
Potassium, LCS
Magnesium. LCS
Manganese. LCS
Sodium, LCS
Nickel. LCS
Antimony, LCS
Vanadium, LCS
Zinc. LCS

Arsenic. LCS
Lead. LCS
Selenium, LCS
Thallium, LCS

Arsenic, LCS
Lead. LCS
Selenium, LCS
Thallium, LCS

94
1970
1930
48

2020
46
45
50
46

3
1
0
4

3
2
0
4

- - •

.2

.0

.8

.4

.4

.5

.6

.8

.96

.3

.7

.4

.96

.2

.1 1 .̂ =C

100
2000
2000
50

2000
50
50
50
50

4
2
1
5

4
2
1
5

£=

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

MG/KG
MG/KG
MG/KG
MG/KG

~ — —

94.
98.
96.
96.
101
93.
90.
101
93.

90.
90.
96.
86.

92.
120
96.
84.

=

2
7
6
0

6
8

0

0
0
0
0

5

0
0
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Element Concentrations in Sdils and
Other Surficial Materials of the
Conterminous United States
By HANSFORD T. SHACKLETTE arwiJOSEPHINE G. BOERNGEN

U . S . GEOLOGI.CAL S U R V E Y P R O F E S S I O N A L P A P E R 1 2 7 0

An account of the concentrations of
50 chemical elements in samples of
soils and other regoliths

UNITED STATES G O V E R N M E N T P R I N T I N G O F F I C E , W A S H I N G T O N : 1984



ELEMENT CONCENTRATIONS IN SOILS, CONTERMINOUS UNITED STATES

TABLZ 1.—Avtraft or median content*, and rang* in content*, rrporiedfor element* in toil* and other turficial material*
[Dm m to puu J«r nflBon; axri mrtft npnocnli irttJunrtic MU; laden (—) In SfOT eofaran kxlkml* no d»u inUiblt. A. >ron<*; M, m4u. <, ko» '>--

>. piour thu)

Ttili rooart

ElooMBt

Al — — —

It ———-

C, totol
Co — ———

Cu ————

Fi ————
Co ————

u ——

•1 ——

. tool

1 ———

Tl ————

I, ————

Avor i fo

72.000
7.2

33
510

.13
25.000
24,000

73

54
23

430
24,000

17

1.2
.01

1.2
13,000

37

24
•,000

330

12.000

11
4i
I*

430
1*

<7
I.MO

.0*

310,000
1.3

240
2.JOO

».4

2.7
M

23
3.1

M
230

long o

700 - OO.OOO
<0.l - »7

<20 - 300
10 - 3,000
<l - 15

<0.3 - 11
MO - 370,000
100 - 320.000

<130 - 300
<3 - 70

1 - 2.000
<1 - 700

<IO - 3,700
100 - > 100. 000
<5 - 70

<0. 1 - 2.3
< O . O I - 4.6

<O.S - ».»
50 - 65,000

<30 - JOO

<5 - 140
30 - > 100, 000
<2 - 7,000
<3 - 13

<5OO - 100,000

<10 - 100
<70 - 300
<3 - 700

<20 - 6.800
<IO - 700

<20 - 210
<«00 - 41,000

<1 - I.I
<3 - 50

<0.1 - 4.)

16,000 - 430,000
<0. 1 - 10

<3 - 3.000
70 - 20,000

2.J - 31

0.2* - II
<7 - 300

<10 - 200
<l - 30
<3 - 2. JOO

<20 - 2.000

aot fu l ia

prooptctlng }

7.3
2»

, 300
0.3 -

10

1)
300

21,000

0.05*

11,000

4.2

320
2.5

13

17
300

17

33
100 -

2

0.31

10
67

1
57

36
270

(M)

(H)
4

(M)

( M )

(M)
( M )

-~

(H)

(M)

(H)
(A)

( A )

(M)
(H)
(H)

(H)
2,000
(A)

01)

(A)

( A )
(M)

(M)
( M )

(prcouoioblr
o«ri|to (r

trarUvldo
•«o»lln|)

3
10

—— 3

—— 1 3 , 700

1

200
20

JOO
31,000

—— 1

13, «00

30
—— 6,300

ISO
2

40
too

100
150

.001

—— 330,000

300

100

50
300

Jockoon ( l » » 4 ) Hltch.ll (m«)

om "T7ptc«l", ' lingo to
ovoriio, con tcn t f lo

or r i n f o S c o t t l f h tor-
lo voluco foco polio

——————————————— 400 - 3,000

7,000 ————————————————

—————————————— <2 - »0

20 <10 - 100

7.000 - 42,000

———————————————— <JO - 10

—————————————— iO - 700

—————————————— 200 - > 1.000

.r~k .« , ,» ,

A v t r o f v or
roafo

3
10

500
6

10

200
20

10,000
20

3

30

150
2.

I S

40

10

10
300

13

1
100

30

- 30,000

.01

— ——— ——

3

.3

.3

A»t bar '• o«0|o! |««orillr m*»4 to IndleoK tb< o»»t c o occurrlof *tiM.

collected by U.S. Geological Surrey personnel along
their routes of travel to areas of other types of field
studies or within their project areas.

The locations of the routes that were sampled de-
pended on both the network of roads that existed and
the destinations of the samplers. Sampling intensity
was kept at a minimum by selecting only one sampling
site every 80 km (about 60 miles; selected for conveni-
ence because vehicle odometers were calibrated in
miles) along the routes. The specific sampling sites

were selected, insofar as possible, that had surflcial ma-
terials that were very little altered from their natural
condition and that supported native plants suitable for
sampling. In practice, this site selection necessitated
sampling away from roadcuts and fills. In some areas,
only cultivated fields and plants were available for sam-
pling.

Contamination of the sampling sites by vehicular
emissions was seemingly insignificant, even though
many sites were within 100 m or less of the roads. Col-



ELEMENT CONCENTRATIONS IN SOILS, CONTERMINOUS UNITED STATES

1, unlike the geometric means shown in table 2, are
estimates of geochemical abundance (Miesch, 1967).
Arithmetic means are always larger than corresponding
geometric means (Miesch, 1967, p. Bl) and are esti-
mates of the fractional part of a single specimen that
consists of the element of concern rather than of the
typical concentration of the element in a suite of sam-
ples.

Concentrations of 46 elements in samples of this
study are presented in table 2, which gives the determi-
nation ratios, geometric-mean concentrations and devia-
tions, and observed ranges in concentrations. The
analytical data for most elements as received from the
laboratories were transformed into logarithms because
of the tendency for elements in natural materials, par-
ticularly the trace elements, to have positively skewed

TABLE 2.—Mean concentration*, deviation*, and range* of elements in tamplet of itrilt and other rurficial material* in Ou conterminaa
United StaUt

«d rmnfto *n rtperttd in port* per million (*('(), and mean* and dtvutloiu in f*OT»trie txevpt u indieaUd- tUlto. number of umpleo to vfafa* tW fitment «*• hoad
tn mcatunble ronecnt/mtiofu to number of untploi analjrud. <. loio than; >. froaur than)

Ccnteralnoua
Onlted ]t«t»i

Al , p«reeoc

I4 ______
1. ______

,, ______
C, pe"««t-
(U, percent
p» , , , - , ,

Co ——————

Cl ———————
Co ———————
T ——————————

re. percooc
Co ————
_
a,, ______
i _____
I peratt'
u ————
^i
Of, percent
HB~- ———— ——
Ho ———————
•a, poreent

n —————

P —————
Pb —————
it ______
S, perceot-
3b ———————

SI, percent'
J B

Tl, perceot
n — — — —
9 ———————
'

Neon

4.7
3.2

26
440

.63

.36
I.I
.tl

6}
6.7

37
17

210
I.I

13

1.2
.05*
.73

1.5
30

20
.44

330
. 5t
.39

t.3
40
13

160
16

3*
.12
.41

7.3
.21

31
.It

120
.24

I.I

50
21
2.6

41
IM

tlon

2.41
2.23

2.14
2.31

2.30
2.37
4.00
1.71
2.19

2.37
2.44
3.34
2.31
1.03

1.37
2.32
2.13
.7t

1.92

1.13
3.21
2.77
2.72
3.17

1.75
1.41
1.31
2.67
I.I*

1.72
1.04
1.17
1.12
2.4*

1.41
2.3*
3.30
1.19
1.31

1.73
2.23
1.71
1.79
1.95

Eitlcoctd

•eon

7.2
7.2

33
310

.t2

.83
2.3
2 .4

7)
9.1

34
23

430
2.6

17

1.2
.089

1.2
ROM
37

24
.10

330
.97

1.2

I I
46
It

430
It

47
.11
.67

l.t
.39

Rone
1.3

240
.29

9.4

2.7
10
23
3.1

60
130

Utlo

6 6 1 : 7 7 0
72»:730
506:778
778 :778
310:778

113:220
250:230
7 7 7 : 7 7 7
81:613

698:778

7 7 8 : 7 7 8
778:778
598:610
7 7 6 : 7 7 7
7 6 7 : 7 7 6

224:224
729:733
169:244
7 7 7 : 7 7 7
4 6 2 : 7 7 7

731:731
777:771
7 7 7 : 7 7 7
57:774

7 4 4 t 7 4 4

418:771
120:338
747:771
524:324
7121771

271:224
34:224
33:713

113:771
3tO:733

250:250
211:224
778:771
7 7 7 : 7 7 7
193:193

2 2 4 : 2 2 4
771:778
739:778
754:764
746:766
7 7 7 : 7 7 8

Vci t i rn Milted Slitee
(vtit al 96cK lerldlin)
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INTRODUCTION

The Feasibility Study Addendum is a supplemental document to

Ecology and Environment, Inc.'s "Feasibility Study of Remedial

Alternatives for the A. L. Taylor Site (September, 1982)'.

Metcalf t Eddy, Inc. was tasked by the U.S. Environmental Pro-

tection Agency to update the 1982 Feasibility Study according to

National Contingency Plan under CERCLA (Section 1.06A) require-

ments. These requirements call in part for the evaluation of

proposed remedial alternatives and an assessment of the threat

which the site poses to public health, welfare and the environ-

ment (endangerment assessment).

The Addendum report consists of three chapters. Chapter 1

will describe all site response actions taken since the 1982 Fea-

sibility Study (FS) report. These site response actions have con-

sisted of site investigation reports, major site EPA actions, po-

tential responsible party (PRP) actions, PRP consultant reports,

and a proposal of an additional site remedial alternative.

Chapter 2 will cover Metcalf & Eddy's Endangerment Assess-

ment for the A. L. Taylor Site. This Endangerment Assessment of

the site (no action alternative) will include the following: a

brief review of the site contamination problem; a discussion of

the environmental fate and transport of the contaminants; an

exposure evaluation; a description of the toxicological proper-

ties of the contaminants; a risk evaluation; and conclusions.

vi
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The 1982 FS report evaluated three remedial alternatives

(minimum action, on-site containment and waste excavation/-

removal) ; however, a modified on-site containment alternative was

proposed subsequent to the 1982 FS report. Chapter 3 of this

Addendum report will, therefore, describe and evaluate the

modified remedial alternative. This evaluation will cover a
•*

technical evaluation of the proposed alternative and its effect

on the site hydrogeology. The evaluation will also include an

assessment of the public health impacts and environmental impacts

associated with implementation of the proposed modified on-site

containment remedial alternative.

vii
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CHAPTER 1

A . L . TAYLOR SITE RESPONSE ACTIONS UPDATE

Metca l f & E d d y , I n c . ( M & E ) has r e v i e w e d a l l t he a v a i l a b l e

documents r e g a r d i n g the A . L . Taylor Site w h i c h are listed in the

REFERENCES section at the end of th i s repor t . This Chapte r

updates and summar izes response act ions taken subsequent to the

1982 Feas ib i l i ty Study for the s i te . The fo l lowing ma jo r s i te

reports wi l l be s u m m a r i z e d :

1. Ecology and E n v i r o n m e n t , I n c . , 1982a, "A.L. Taylor
Site Deep Test B o r i n g , " TDD No. F4-82-8-05, FIT
Project Contract No. 68-01-6056, December 14 (Le t t e r
Report f rom Carol J . T h u r m o n d to Jack S t o n e b r a k e r i .

2. NUS Corpora t ion , 1983, "Sampl ing I n v e s t i g a t i o n Repor t ,
A . L . Taylor Si te , Brooks, K e n t u c k y , " EPA Contract No.
68-01-6699, TDD No. F4-8210-05 and F4-8303-04 , A u g u s t .

3. Geosciences Research Associates , I nc . , 1983, " A . L .
Taylor Site On-site Containment Plan," Letter Report
f rom Robert E. A t e n , September 28.

4. Tenech E n v i r o n m e n t a l E n g i n e e r s , I nc . , 1983, "F ina l
Design Report for the A . L . Taylor Haza rdous Waste
Disposal S i t e , " September 30.

5. Metca l f 6 E d d y , Inc. 1983. Rev iew of Data and
Proposed R e m e d i a l A l t e r n a t i v e for the A . L . Taylor
Site, Brooks , K e n t u c k y . Letter Report to Mr. Shane
Hitchcock, U . S . E n v i r o n m e n t a l Pro tec t ion A g e n c y ,
Region IV. Unpublished. Metcalf & Eddy, I n c . ,
Boston, MA, 8 pages.

6. Geosciences Research Associates, Inc . , 1984.
Hydrologic Investigation of A.L. Taylor Site, Bul l i t t
County, KY. Geosciences Research Associates, Inc . ,
Bloomington, IN. , 28 pages.

Af t e r completion of the 1982 Feasibility Study (FS) report, EPA

requested that add i t iona l site hydrogeological data be collected

(repor ts No. 1 and No. 2). The Ecology and Env i ronmen t , Inc. ( E & E )

1-1
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and NUS Corporat ion ( N U S ) reports (No . 1 and No. 2) were then

reviewed by a PRP c o n s u l t a n t , Geosciences Research Associates,

Inc. ( G R A ) . Based on th is r e v i e w , GRA proposed to the EPA that a

m o d i f i e d on-site con ta inment a l t e rna t ive be adopted (report

No. 3) . Another PRP c o n s u l t a n t , Tenech Envi ronmenta l Eng inee r s ,

I n c . ( T E E ) , provided the EPA w i t h a design report (No. 4) for the
*

proposed modi f i ed a l te rna t ive . EPA requested that M&E review the

proposed modif ied a l t e r n a t i v e . M & E ' s report (No. 5) recommended

f u r t h e r data ga the r ing as a basis for f i n a l evaluat ion of the

proposed a l te rna t ive . EPA requested that the PRP f u r n i s h addi -

t iona l data ( r epo r t No. 6) b e f o r e a f i n a l d e t e r m i n a t i o n could be

made r e g a r d i n g the proposed s i te c lean-up a l t e r n a t i v e .

1.1 E&E LETTER REPORT - SITE B O R I N G S (1982 )

The remedia l a l t e r n a t i v e recommended for the A . L . Taylor

Site in the 1982 FS inc luded the use of s l u r r y wal l s and a

leachate collection and t r e a t m e n t sys tem. The EPA tasked E&E to

d e t e r m i n e the s u b s u r f a c e s t r a t i g r a p h y at the site in o rde r to

bet ter evaluate the g r o u n d w a t e r control measu re s .

E&E supervised the i n s t a l l a t i on of two m o n i t o r i n g wel l s

w h i c h were both located d o w n g r a d i e n t of the c o n t a m i n a t e d a r ea .

One w e l l , ALDW-1, was located jus t to the south of the s u r f a c e

d u m p i n g area and north of the site. The other well was instal led

in the southwest por t ion of the site. The pressure pe rmeab i l i t y

(double-packer) tests were also per formed on suspected f r a c t u r e

zones in mon i to r inq well ALDW-1 inc luding the contact between the

New Providence Shale and the New Albany Shale (36 to 41 fee t ,

1-2
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ALDW-l ) . E4E d e t e r m i n e d tha t bedrock f r a c t u r e s were not

ex t ens ive based on t h i s t e s t i n g . G r o u n d w a t e r was not de tec ted

d a r i n g i n s t a l l a t i o n of m o n i t o r i n g well A L D W - 2 , t h e r e f o r e , no

g r o u n d w a t e r samples w e r e recovered. E f i E ' s let ter repor t

con ta ined the fo l lowing site obse rva t ions :

Lack of any v e r t i c a l f r a c t u r i n g in the shales

Tightness of c lays

Lack of g r o u n d w a t e r in o v e r b u r d e n clay

E&E made the fo l lowing conc lus ions based on t h e i r f i e l d

w o r k and observat ions:

1. M i g r a t i o n o f f s i t e is v e r y u n l i k e l y

2. The most l i k e l y avenue of g r o u n d w a t e r t ranspor t is at

the i n t e r f a c e of the two shale u n i t s

3. Ve r t i c a l m i g r a t i o n of c o n t a m i n a n t s is ve ry u n l i k e l y

because of the a p p r o x i m a t e 85-foot t h i c k n e s s of the

New Albany Shale

4. The Louisvi l le l imes tone c o n t a i n s l i t t l e g r o u n d w a t e r

( w e l l s y i e l d i n g less than f i v e gal lons pe r m i n u t e )

5. The limestone groundwater which is available is

brackish in qua l i t y

1.2 NUS SAMPLING INVESTIGATION REPORT (1983)

In 1983, EPA requested that NUS gather additional site

data regarding groundwater qual i ty . More specifically, EPA

tasked NUS to take groundwater samples f rom the limestone a q u i f e r

of ALDW-l (Section 1.1) for subsequent analysis. The groundwater

samples were taken in late November of 1982 and dur ing the week
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of M a i v - t i ^4, 1983. I r o n was detected in the November 1982

sampl ing at a c o n c e n t r a t i o n of 600 ug/1. This concen t ra t ion

exceeded the l imi t s for both the Na t iona l D r i n k i n g Water

S t a n d a r d s and the S e c o n d a r y D r i n k i n g Water C r i t e r i a . Z inc , a

p r i o r i t y p o l l u t a n t m e t a l , was de tec ted at a c o n c e n t r a t i o n of 53C

ug/1, which is below the Secondary D r i n k i n g Water C r i t e r i a l i m i t

of 5 ,000 ug/1. The only o r g a n i c compound detected was toluene at

a concen t r a t i on of 7 ug/1.

Acetone was detected at a concen t r a t i on of 260 ug/1 in the

deep w a t e r - b e a r i n g zone p r io r to ins ta l la t ion of a Barcad u n i t

d u r i n g March 1983 s a m p l i n g . Four o rgan ic compounds w e r e also

detected in a sample collected in the shallow ove rbu rden zone

d u r i n g the March 1983 s a m p l i n g . The f o u r compounds and t h e i r

concen t ra t ions are shown in Table 1-1.

TABLE 1-1
ORGANIC COMPOUNDS FOUND IN THE SHALLOW OVERBURDEN ZONE

Compound C o n c e n t r a t i o n (ug /1 )

1 ,1 ,1-Tr ichloroe thane 4 ( e s t i m a t e d )
Toluene 4 ( e s t i m a t e d )
Acetone 50
M e t h y l I sobu ty l Ketone 36

NUS also analyzed the g roundwate r for potabi l i ty .

Chlor ides were detected at concentra t ions of 1,300 mg/1 at three

d i f f e r e n t levels f r o m the ALDW-1 g roundwate r m o n i t o r i n g well.

NUS concluded tha t the g roundwate r is not potable because the
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chlor ide concentration exceeds the 250 mg/1 l imi t set f o r t h in

the Secondary D r i n k i n g Water C r i t e r i a . *

1.3 MODIFIED CONTAINMENT ALTERNATIVE - GEOSCIENCE AND TENECH

REPORTS (1983)

In 1983, GRA proposed a m o d i f i e d on-site c o n t a i n m e n t

a l t e rna t ive based on the i r r e v i e w of the FS report and other site

reports . Their recommended a l t e rna t ive was more comprehensive

than the m i n i m u m action a l t e r n a t i v e proposed by the 1982 FS

report , however , i t did not con ta in the g r o u n d w a t e r control

me a su re s wh ich were inc luded in the recommended on-site

con ta inment a l t e r n a t i v e . The spec i f i c measures that were

proposed in the GRA design included:

Impermeable cap and soil cover

D r a i n a g e d i v e r s i o n t rench

M o n i t o r i n g well sys tem

Site c l e a r i n g , r e g r a d i n g and r evege ta t ion

S e c u r i t y fence and s i g n s

Record plat

The FS recommended on-site c o n t a i n m e n t a l t e r n a t i v e also

included the fo l lowing:

Slurry wall

Leachate/gas collection system

Leachate treatment system

GRA concluded that a leachate collection system would only

create an a r t i f i c i a l zone of h igh p e r m e a b i l i t y . The a l t e rna t i ve
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which GRA proposed is desc r ibed in a r epor t p r e p a r e d by TEE and

i s entit led "Final Des ign Report for the A . L . Taylor H a z a r d o u s

Waste Disposal S i te" . Th i s r epor t was p repa red in September of

1983.

The recommended impermeab le cap and soil cover consists of

18 inches of re la t ively impermeable compacted cover m a t e r i a l

(possibly the unweathered New Providence shale, if it meets the

eng inee r ing spec i f i ca t i ons ) covered by 6 inches of seeded top-

soil. The New Providence shale (an a rg i l l aceous shale w h i c h

appears to wea the r r ap id ly ) was proposed because it typ ica l ly has

a low p e r m e a b i l i t y c o e f f i c i e n t (10" f e e t per m i n u t e ) . TEE also

recommended using topsoil avai lable at the site for cover

ma ter ia l .

TEE has proposed the i n s t a l l a t i on of seven g r o u n d w a t e r

m o n i t o r i n g we l l s for l o n g - t e r m m o n i t o r i n g . One we l l would be

i n s t a l l ed u n g r a d i e n t f r o m the site to a depth of 100 f e e t w h i l e

the other s'ix m o n i t o r i n g wells would be located d o w n g r a d i e n t f r o m

the si te and placed at a m i n i m u m of one foot i n t o the u n w e a t h e r e d

shale l aye r . The downgradient moni tor ing wells would be screened

only in the wea the red shale zone. TEE assumed t h a t the w e a t h e r e d

shale layer was the most probable path for any g r o u n d w a t e r

movement , based on the ava i lab le da ta . TEE planned to u t i l i z e

any ex i s t ing properly placed m o n i t o r i n g wells at the site as p a r t

of its proposed long-term groundwater moni to r ing p rog ram.
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The details of the construction of the monitoring wells,

cap and cover, diversion trenches, grading, vegetation, and

fencing are included in a document prepared by TEE entitled

"Contract Documents for Remedial Actions at the A.L. Taylor

Hazardous Waste Disposal Site".

1.4 METCALF & EDDY LETTER REPORT (1983)

In 1983, EPA reauested M&E review the proposed modified

on-site containment alternative for the A. L. Taylor Site in

Brooks, Kentucky. M&E submitted a letter report to the EPA

outlining additional data gathering necessary for a complete

evaluation of the proposed modified containment alternative. M&E

recommended that the following additional data be collected:

Location of any disposal cells and/or lagoons which

may be located near the perimeter of the proposed

closure

Location of any off-site contaminant migration

Location and monitoring of adjacent surface water

(i.e., Wilson Creek and the farT. ponds)

Measurement of groundwater levels and water quality

Determination of field permeabilities of the

overburden and weathered shale

More specifically, the following actions were recommended:

1. Supplement surface anomalies with ground-truthing in

order to determine the perimeter dimensions for the

final cover
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i. .nstall downgradient wells to assess off-site

contaminant migration

3. Test Wilson Creek and farm ponds for contaminants

4. Install nine permanent monitoring wells in both the

overburden and weathered shale. Two (2) wells would

be located upgradient, three (3) on-site the facility,

and two (2) downgradient double well clusters

5. Perform field permeability tests - falling head or

slug test on monitoring wells installed in both the

overburden and weathered shale.

The report also suggested that an alternative surface cap

and cover be implemented because the proposed clay cap was not of

sufficient thickness and did not include an impermeable membrane

to prevent water from infiltrating the site. M&E recommended a

surface cap and cover that would consist of the following

elements based on RCRA guidelines:

Gas collection and migration medium directly on the

contaminated materials

Two feet of clay (10 cm/s hydraulic conductivity) on

the gas collection medium

A 40 mil high-density polyethylene cover over the clay

A one-foot drainage layer {1 x 10~3 cm/s hydraulic

conductivity) over the polyethylene cover

A synthetic fabric material (prevent soils from

clogging the drainage layer) over the drainage layer

Two feet of topsoil for planting over the synthetic

fabric material

1-8
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The report also stated that the potential for floods from

Wilson Creek had not been adequately addressed.

1.5 SITE HYDROLOGY - GEOSCIENCES1 REPORT (1984)

In 1984, EPA requested that additional site data be

gathered in order to fully evaluate the PRP proposed modified

containment alternative. GRA, a PRP consultant, performed

further site hydrologic investiqat'ions during 1984. A summary of

their work is contained in a report entitled, "Hydroloqic

Investigation - A.L. Taylor Site, Bullitt County, Kentucky",

dated May 9, 1984. GRA obtained this information by drilling at

least six test borings, installing five monitoring wells, a-.̂

performing nine laboratory permeability tests and four field

permeability tests. Four groundwater and three soil samples were

analyzed for volatile organics.

Two test borings, *4 and 15, were located off-site

downgradient and east of the drainage ditch. A strong solvent

smell was found at a shallow depth of Boring 5, however, little

or no odor was detected at greater depth. A sample of soil fror,

the shallow part of Boring 5 was sent to and analyzed by the

Kentucky Department of Natural Resources and Environmental

Protection Lab. Some of the contaminants found included toluene

(16 mg/kg), ethyl benzene (146 mg/kg), orthoxylene (157 mg/kg),

metaxylene (778 mg/kg), and paraxylene (127 mg). Another boring,

Boring 4, had a strong solvent odor down to three feet depth and

the o<lor gradually decreased to a depth of 10.5 feet. It was

stated that the solvent odor in the deeper part of Boring 4 is
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probably related to contaminated water, derived from shallower

soil horizons. This boring was completed as an observation well

and screened from 7 to 12 feet below ground surface. Groundwater

samples from this depth showed toluene and ethyl benzene present

in concentrations of 52.9 mq/1 and 56.5 mq/1, respectively.

Laboratory permeability and field permeability testing
•*

were performed at the site. The laboratory permeability results

varied from 1.7 x 10~8 cm/sec (at a sample depth of 8.1 feet to

6.6 feet in Well 1) to 7 x 10"^ cm/sec (at a sample depth of 2.8

feet to 3.3 feet in Well 5). Field permeability testing was

successfully performed and the permeability was determined to be

as high as 3 x 10~5 cm/sec.

Bail tests were successfully performed on Wells 4 and 5

and the results from these tests provided field permeabilities of

roughly 3 x 10"^ cm/sec and 1 x 10"^ crr./sec, respectively.

The final conclusions reached in the GRA report include:

Permeabilities of the materials encountered are very

low

Groundwater flow direction is om the site towards

Wilson Creek and down Wilson Creek Valley

Groundwater flow rates range from 0.8 cm/yr to 1.7

cm/yr

Flow rates indicate very slow groundwater movement and

insignificant contaminant release

Contamination extent (depth) is related to surface

contamination
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Subsurface contamination has occurred due to the

migration of contaminants through the unsaturated zone

to the water table, and not by lateral groundwater

movement

The proposed clay cap and vegetation cover will negate

the release of contaminants by surface water flow and

the potential of subsurface contamination
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CHAPTER TWO

ENDAN3ERMENT ASSESSMENT

2.1 SITE DESCRIPTION AND HISTORY

The A.L'. Taylor (Valley of the Drums) Site is a 23 acre

site located in a valley in north-central Bullitt County,

Kentucky. (See Figure 2-1, E6E 1982b). The valley slopes gently

south-eastward toward Wilson Creek, a small brook running along

the eastern edge of the site. The actual disposal area covers 13

acres of the 23-acre tract previously owned by Mr. Taylor.

The site was used by A.L. Taylor as a municipal refuse

dump, a drum recycling center, and an industrial chemical durr.p

from 1967 to 1977. As of 1979, EPA reported more than 17,000

drums on the site. Mr. Taylor was reported to have dug pits,

emptied the contents of drums into them and recycled the drums

(U.S. EPA 1982b).

Reports of spills of multicolored chemicals into Wilson

Creek prompted the EPA to conduct emergency cleanup actions in

the spring of 1979 under the authority of Section 311(K) of the

Clean Water Act. In 1981, under the emergency provisions of the

Superfund Act, EPA upgraded previous emergency actions. The

emergency cleanup actions involved installation of a system of

trenches to collect surface runoff and to intercept contaminated

groundwater, a holding pond to collect runoff from the trenches,

and a temporary activated carbon filtration system to treat the

water in the holding pond prior to discharge to Wilson Creek

(U.S. EPA 1982b). The temporary treatment system operated up
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FIGURE 2-1. A.L. TAYLOR SITE LOCATION MAP
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until 1981, but the trenches/holding pond are still in existence

and both contain unknown quantities of standing water.

In addition to the water treatment system, the Kentucky

Department of Natural Resources and Environmental Protection

(KDNREP) approved segregation of wastes and removal of 16,000

empty, crushed drums to Smith's Landfill in Brooks, Kentucky

about 3 to 5 miles away. Flammable solvents collected at this

time were sent to a recovery facility. Twenty truckloads of

contaminated silt, sludge and dredge material went to an approved

disposal facility but a small amount of contaminated earth

remaining from the removal operation was pushed into a pit and

left on the site. The site received a final grading in November

1981.

Substantial volumes of buried wastes remain on the site.

Geophysical studies by TECHNOS, Inc. in 1981 and by Ecology and

Environment, Inc. (E&E) in 1982 indicated that as much as 12,500

cubic yards of materials, including 18,000 drums, may be located

in various buried areas on the site (TECHNOS, 1981). Estimates

of the total volume of contaminated soil resulting from buried

wastes range from 12,500 to 31,000 cubic yards (E6E, 1982c).

A recent visit to the A.L. Taylor site by MiE, KDNREP, and

EPA revealed that, despite grading efforts, the site is still

subject to severe erosion. Substantial areas of vegetation were

removed during previous remedial actions and vegetative cover

continues to be sparse particularly on the steeper slopes from

which soil was removed to cover burial pits.
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2.2 SITE CONTAMINATION

The A.L. Taylor site has been studied on several occasions

between 1979 and 1984 to determine the extent of contamination at

the site. The basic findings of these studies are presented

below. A major limitation of this body of data is that the most

extensive sampling was generally conducted in 1979 before initial

cleanup of the site, making it difficult to assess the likely

impact of current conditions. For instance, no recent analyses

of Wilson Creek have been conducted. In addition, later studies

were not always effectively used, to confirm and extend the

information collected in 1979,; analyses were not always carried

out for the same compounds or at similar depths or locations^

Direct comparison of studies is therefore difficult. Despite

these limitations, this section attempts to assess the current

extent of contamination by describing historical patterns of

contamination and comparing them as much as possible with more

recent evidence.

Summary of Site Investigations. Prior to cleaning and

grading the site, EPA conducted sampling studies in February,

March and April of 1979 to measure levels of contaminants in the

soil, groundwater, and surface runoff (EPA, 1979a). Sediment and

liquid samples were taken from ten test pit locations, seven

surface runoff locations^ and from the site's runoff holding pond

(See Figure 2-2; E&E, 1982b). Soil borings to depths up to 18

feet were taken at 12 locations to determine the vertical extent

of contamination. EPA also took water and sediment samples along

2-4
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Wilson Creek (WC-1 to WC-4) and from rivers downstream of Wilson

Creek (See Figure 2-3; U.S. EPA, 1979a).

The State of Kentucky conducted a sampling study of

benthic and other organisms from Wilson Creek. Southern Ditch,

and Pond Creek (See Figure 2-3 U.S. EPA, 1979a). .The purpose of

their study was to characterize the organisms potentially

affected by the A.L. Taylor Site and to measure levels of.

contaminants that may have accumulated in those organisms.

Samples were analyzed bv EPA Region TV's Laboratory in Athens,

Georgia (U.S. EPA, 1979c).

As part of a remedial investigation, E&E conducted further

sampling of soilf .groundwater and runoff in 1982 (E&E, 1982c).

Groundwater samples were collected from seven on-site soil

borings, one offsite and one fror, a private drinking water well

on the opposite side of Wilson Creek. Several soil samples were

taken for comparison with the 1979 EPA soil analyses. One 200-

foot well -was established 77 feet into the deep confined

limestone aquifer (Louisville) beneath the site and was sa-.pled

in 1982 and in 1983. More recently, Geosciences Resources

Associates, Inc. (GRA) installed and sampled from 5 monitoring

wells and one boring in order to evaluate the extent of

horizontal migration of contaminants toward Wilson Creek (GRA,

1984). The KDNREP analyzed soil from one of the borings

installed by GRA for organic chemical contamination. Unlike

previous investigators, GRA sampled for only five target organic

chemicals; chloroethane, dichloroethene, dichloroethane, toluene,
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and ethyl benzene. Chloroethane and dichloroethane were not

among those compounds most commonly found on the site.

No monitoring for ambient airborne contaminants from the

A.L. Tavlor site has been conducted.

Extent Of Contamination. Over the course of

investigations at the Taylor site, approximately 140 compounds

have been identified. The chemicals found most often and in

highest concentration include xvlene. phthalates. toluene, alkyl

benzenes, methyl ethyl ketone, methylene chloride, acetone,

anthracene, vinyl chloride, trans-1,2 dichloroethylene,

fluoranthene. and several long chain aliphatic acids. Polv-

chlorinated biphenvls (PC3s) were found in low concentrations in

surface soils at two locations and in sediments sampled in Wilson

Creek. Several metals including barium, lead, zinc, copper,

strontium, magnesium and chromium have been found in soils,

runoff and groundwater in concentrations exceeding natural

background '1 e_vels.

The highest concentrations of chemicals detected were

found in liquid sampled from test pits dug in areas indicated by

geophysical studies to contain buried wastes (U.S. EPA, 1979a).

The liquid, which is likely to be a combination of groundwater

and liquid waste, contained several million micrograms per liter

of xylene and bis (2-ethylhexyl) phthalate among other

compounds. The average concentration of the major compounds

detected are presented in the first column of Table 2-1. High

concentrations of barium, lead, strontium, nickel and zinc were

also reported (U.S. EPA, 1979a).

2-8



TABLE 2-1. ORGANIC CHEMICAL CONCENTRATIONS IN GROUNDWATFR. A. L. TAYLOR SITE

Acenapthene

Anthracene/Phenanthrene

Bis (2-ethylhexyl) Phthalate

Ethyl Benzene

Methyl Ethyl Retone

Methyl Isobutyl Ketone

Napthalene

Toluene

Trans 1 ,2-Dichloroethylene

Vinyl Chloride

Xylene

Test Pit Liquid'1'
1979

Averaqe Condition (Std

36,000 (80,498)

34,000 (76,026)

580,641 (1,296,562)

7,704 (10,106)

7,940 (10,926)

9,976 (12,915)

240,020 (536,645)

11,980 (10,643)

33,680 (70,648)

989 (1,264)

2,212,360 (4,912,446)

Test Soil Borinqs'2)
1982

. Deviation) uq/1

—

—

1,150 (2,371)

—

—

38 (28)

1,642 (1,879)

302 (598)

30 (60)

N0n>

Oo

m
0

1. U.S. EPA, 1979a. Liquid found in test pits dug by backhoe in principal area
suspected of containinq buried wastes. A-4 , A-5, A-6, A-7 , A-10. When no value
was reported for a qiven site, zero concentration was assumed.

2. U.S. EPA, 1982c. Test wells drilled downqradient of same principal burial area.
Average of K-16, L-14, L-12,L-11. When not detected in a qiven test well, zero
uq/1 was assumed.

3. NQ - Detected but not quantified.
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Analyses of qroundwater from soil borings completed

subsequently have indicated contamination by many of the same

chemicals (E&E, 1982c). Table 2-1 compares concentrations of

chemicals found in the test pits with concentrations in soil

borings completed by E&E in locations believed to be downgradient
/

of the same test pits (see Figure 2-2). Since E&E did not sample
ti

for all the same compounds as EPA in 1979, a direct comparison is

not possible in all instances, but the results showed

contamination by ethyl benzene, napthalene, toluene, trans-1.2-———————————— ——— —————-,——— ——— ——————

dichloroethylene, and vinvl chloride. GRA installed a monitoring

well in 1984 near the E&E soil borings. None of the five target

compounds were detected.

Only one of the four wells sampled by GRA was contaminated

by any of the five target compounds. Well 4, located between

Wilson Creek and the drainage trenches contained toluene (52.9

mg/1) and ethyl benzene (56.5 ir.g /I) (See Figure 2-2, E&E,

1982b). However, GRA's Well 5, which was sampled by KDNREP, was

found to contain toluene (16 mg/kg), ethyl benzene (146 mg/kg),

and xylene (all isomers - 1062 mg/kg) in sediments. GRA did not

sample for xylene. No organic chemicals were found in the
-»f

offsite boring or in the offsite private well (E&E. 1982b),.

Sampling results from the deep well have yielded

conflicting results about the possible contamination of the

limestone aquifer. Samples collected with teflon bailers showed

7 ug/1 of toluene in 1982 and 260 ug/1 of acetone in 1983 (NUS,

1983). Sampling after installation of a Barcad sampling device
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jesigned to isolate the two water bearing formations at the site

showed no contamination by organic chemicals. It is not possible

to determine the source of contamination of the deep well given

current information.

Several metals were found in elevated concentrations in

groundwater. Cobalt, chromium, copper, nickel, lead, cadmium and
•»

zinc were found in elevated concentrations in some wells but only

lead was statistically significantly higher in on-site wells than

in the offsite boring (see Table 2-2). Concentrations for

chromium, copper, zinc and cadrrium were still below National

Drinking Water Standards.

goil boring studies conducted bv EPA in 1979 to evaluate

tjie vertical extent of contamination showed widespread contam-

ination of surface soils by organic chemicals and metals. Con-

centrations of organic chemicals were generally highest in the

top two feet with only trace an-.ojnts detected to depths of six

feet. Contamination to depths of IB feet was detected in only a

few samples. Table 2-3 presents ranges of organic chemicals

found in the top two feet of soil and in sediments from runoff

ditches. Table 2-4 compares concentrations of metals found in

the top two feet of contaminated areas with those found in con-

trol locations. Only levels of nickel, calcium and sodium were

statistically significantly elevated for the site as a whole.

Both organic chemicals and metals have been found in the

sediment and runoff water from temporary drainage ditches. EPA

in 1979 found elevated concentrations of xylene, hexadecanoic

2-1 1



TABLE 2-2. METALS CONCENTRATION IN GROUNDWATER (ug/l)^1'. A. L. TAYLOR SITE

Offsite
Boring '*'

Aluminum 1

Cadmium

Chromium

Cobalt

Copper

Iron 3

Lead
K>

•-• Manganese 3

Nickel

Strontium

Titanium

Zinc

1. Ecology and Environment ,
2. Offsite boring (control)
3. Private well, 60 ft. deep
4. Soil boring completed in

trenches.
5. Not Detected

,100

ND<5>

30

55

ND

,300

8

,900

49

ND

ND

40

1982c.

, southeast
locations be

Pr ivate
Well'3'

4,600

ND

ND

ND

12

9,500

ND

145

ND

263

33

71

of the sitr
lieved to t<?

Onsi te
Bor ing

1,079

6

35

69

19

7,200

82

1,751

107

ND

ND

71

(4)

(1,288)*

(7)

(23)

(60)

(33)

(6,154)

(61)

(2,296)

(109)

(35) ,

downgradient of

National
Interim Drinkinq
Water Standards

NA<6>

10

50

NA

1,000

300

50

50

NA

NA

NA

5,000

disposal pits or

0

°

0
0
H-
»— «
ma,

6. Not Available or Established
* Average (Std. Deviation)



TABLE 2-3. ORGANIC CHEMICALS IN SURFACE SOILS ( rug /kg) . A. L. TAYLOR SITE

Kl
I

Compound

Acetone

Anthracene/Phenanthrene

Bis (2-ethylhexyl) Phthalate

Butyl Benzyl Phthalate

Di-N Butyl Phthalate

Ethyl Benzene

Fluor anthene

Hexadecanoic Acid

Napthalene

Pyrene

Trans-1, 2-Dichloroethylene

Xylene

Arochlor 1242
1254
1260

1. U.S. EPA, 1979c. Report did
Samples taken from sediment

2. U.S. EPA, 1979b. Mg/kg dry
soils.

Runoff ditch
sediment * '
1979

6«>

1-10

120

-

1-10

0.6«>

-

T-570

u<«)

-

(Trace)

330<«>

-
-
™

Surface
Soil*2'
1979

-

T-48

T-2,800

-

T-55

-

T-43

T-370

T-360

T-55

-

T- 1,000

T-1.2
T-3.1
T-4.0

not state whether tesults were in wet or

Runoff ditch
sediment '•*'
1982

0.150(6)

—

ND

-

-

0.140

-

4.000(6)

0.640

-

<0.010

2.700(6)

ND
ND
ND

dry weight.

r~
•H
G
G
m*

Oo
h-
ro

of temporary runoff ditches.
weight. Samples taken

3. EfcE, 1982c. Results from one sediment sample from
4. Only one value reported.
5. Not reported

within top 2 feet

runoff ditch.

of surface

6. Tentative identification. Concentrations estimated.



TABLE 2-4. METALS CONCENTRATION IN SURFACE SOILS(mg/kg dry weight) A. L. TAYLOR SIT

K)
I

Metal

Silver
Barium
Cobalt
Cadmium
Chromium
Copper
Nickel
Lead
Tin
Strontium
Titanium
Thallium
Zinc
Calcium
Magnesium
Aluminum
Iron
Manganese
Sodium

1. U.S. EPA, 197*9
2. Ecology and Environment,
3. Not detected
* Significantly higher than

Con t r o 1
Location ' '
1979

1.254
56.0
-
1.25
17.00
10.5
24.00

<13.0
<6.3
5.5
17.00
<13
78.0
161.0

3,292.0
15,962.5 1
29,093.5 4

751.5
124.5

1982c. One sediment

control location p<

Contaminated
areas * '
1979

1.4
339.9

-
4.0

512.7
793.3
80.9

2,628.1
17.2
42.6
67.3
19.1
442.7

6,311.6
r,,588.3
">, 113.1
',,342.6
652.6
205.7

sample .

-05

(0.5)
(728.9)

(6.4)
(1,924.3)
(2,996̂ 6)
(77.4)
(10,037.5)
(28.1)
(48.8)
(103.7)
(25.3)
(987.6)
(10,229.5)
(5,706.2)
(5,755.2)
(47,166.9)
(601.2)
(139.8)

Runoff
ditch12'
1982

3.5
80.0
7.0
NR
10.0
60.0
ND<4'

270.0
-
-
-
-

70.0
-
-

1,000
3,450
140

™

mm

e
c
•«

0
CD

t— '

O
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acid, and bis (2-ethylhexyl) phthalate in ditch sediments (Table

2-3, column 1). Sampling in 1982 indicated that concentrations,

of organic chemicals in runoff sediments are still elevated

although they are substantially lower than those found in 1979.

Napthalene (640 ug/kg), butyl benzyl phthalate (940 ug/kg), ethyl

benzene (140 ug/kg) and toluene (230 ug/kg) were present in

highest concentrations (E&E 1982c). The runoff water collected

by E&E in 1982 contained toluene (320 ug/1), 1,2 trans-

dichloroethylene (12 ug/1), ethyl benzene (150 ug/1) and

methylene chloride (30 ug/1).

fletal concentrations in sediments and runoff were also

^elevated.. Table 2-5 compares metals concentrations in the runoff

sample taken in 1982 with concentrations found in groundwater

control samples. The data show that only concentrations of lead

and iron were higher than both control values and National

Primary and Secondary Drinking Water Standards.

Few data were available on contamination of Wilson Creek

water and sediments. Wilson Creek was sampled only in 1979 by

EPA and showed contamination by several of the organic chemicals

found in high concentrations on the site. Results of the water

samples are presented in Table 2-6. The sediments contained only

trace amounts of these chemicals. Polychlorinated biphenyls

(Arochlor 1254, 1260) were detected at relatively low con-

centrations ranging from 0.01 - 3.0 ug/kg in all Wilson Creek

sediment samples (EPA 1979a).
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TABLE 2-5. METALS CONCENTRATION IN SURFACE RUNOFF (ug/l)(1)

Control^'
(groundwater )

Cobalt

Chroniurr,

Copper

Nickel

Lead

Zinc

Aluminum

Manganese

Stront ium

Iron

Titanium

Cadmium

1 . Ecology and Env
2. Samples, from 0-
3. One water sampl

28

15

6

25

4

56

2,850

2,023

132

6,400

17

ND

ironment

(39)

(21)

(8)

(35)

(6)

(22)

(2,475)

( 2 , 6 55 ̂

(186)

(4,384)

(23)

(5)

, 1982c
1 (control), PW-RO

Runof f ( 3>

60

32

100

59 '

140

170

2,500

c nrt n_ / - . _

ND

16,000

ND

5

(Private Well)

Standards'4'

NA<6}

50

1 ,000

NA

50

5,000

NA

5C

NA

500

NA

10

e from runoff ditch
4. National Drinkinq Water
5. Not Detected
6. Not Available.

metals .

Standards

Standards not yet established for these
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TABLE 2-6. ORGANIC CHEMICAL CONCENTRATIONS IN WILSON

CREEK(1)A.L. TAYLOR SITE.
FEBRUARY 1979

(ug/1)

Sample Location(2)

Compound: '^

Acetone

Methyl Ethyl Ketone

Methyl Isobutyl Ketone

Methylene chloride

Heptanone

Trans-1 , 2-Dichloroethylene

Xylene

Diethyl phthalate

Bis (2-ethylhexyl) phthalate

Heptanol

WC-001 WC-002 WC-003 WC-004

8,400(4)

5,000(4)

2,000

58

62

43

6.3

18

Trace

ND(5)

1. U.S. EPA. 1979a
2. WC-001 - Wilson Creek confluence with

9,300

6,300

13,000

52

103

1 14

6.8

ND

ND

48

drainage

ND

ND

ND

ND

48

ND

22

11

ND

15

ditch from

ND

ND

ND

ND

35

ND

13

4.0

ND

1 1

Taylor site
WC-002 - 170 yards downstream of WC-001
WC-003 - 180 yards downstream of WC-002
WC-004 - 190 yards downstream of WC-003
Only chemicals that were specifically identified (as opposed
to chemical class) and present in the highest quantities are
reported.
Approximate. These data were taken from a handwritten data
sheet which was difficult to read from a few entries.
Not detected. No entries were recorded for these compounds
although they were apparently analyzed for.
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Metal concentrations were also found to be elevated in

Wilson Creek water and sediments during the 1979 sampling

program. However, although water concentrations of bariun, lead,

copper, zinc, and nickel were several times higher in the section

of creek closest to the site compared with the upstream control

location, they were no higher than the concentrations from

control locations further downstream. in contrast to these

results, metal concentrations in sediments were highly variable

along the lengths of the creek sampled. Concentrations of

chromium, copper, nickel, lead, zinc, magnesium and manganese

were generally highest compared to control values at the sampling

location furthest from the site. No other metals were detected

that were above background levels for the area.

Limited sampling conducted in rivers downstream of Wilson

Creek did not indicate substantial contamination by the Taylor

Site. Concentration of organic compounds found up and down

stream of the confluence of Wilson Creek with Southern Ditch were

reported to be "low" in both water and sediment samples (5 mg/kg)

(U.S. EPA, 1979a). Pond Creek was also reported to have low

concentrations of organic chemicals in water and sediment

samples. PCB's were detected in two samples (0.018 and 0.0047

mg/kg).

2.3 ENVIRONMENTAL FATE AND TRANSPORT

The objective of this section is to define and

characterize the transport pathways for contaminants at the A.L.

Taylor Site. The determination of transport pathways will be
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based on an evaluation of the site hydrogeologic characteristics

and the chemical/physical properties of chemicals found.

Hydrogeological Evaluation

Topography. The A.L. Taylor site is located near the

upper end of a valley that slopes generally toward Wilson

Creek. The western and northern sides of the site are

characterized by valley walls and slopes of 20 to 30 percent.

These steep slopes, which are the result of excavations into the

sides of the valley, are currently unvegetated and subject to

erosion.

The rest of the site is characterized by more gentle

slopes. The northeastern edge of the site is bordered by a hill

with a slope of approximately 12 percent, while the southern

portion of the site has moderate relief with a consistent slope

of approximately 7 percent. Most of the surface area at the site

has been graded or in some way physically altered so that the

land gradually slopes eastward toward Wilson Creek. The

southwestern third of the site drains toward the southeast along

established drainage patterns. Runoff from this area spreads out

into sheet flow and eventually drains to Wilson Creek.

Soils. The overburden at the site typically consists of

a surficial layer of silty clay which varies from 1 to 14 feet

thick. Little topsoil remains on much of the site, since surface

soils in the area used for waste disposal were significantly

altered by excavation and grading during operations and emergency

cleanup. A zone of weathered shale, typically 1 to 11 feet

thick, occurs beneath the silty clay.
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Geology. The site is underlain by the New Providence

Shale, the New Albany Shale, the Louisville Limestone and the

Waldron Shale. Site-specific data regarding three of these

formations were obtained during the drilling of two bedrock wells

at the site.

The New Providence shale, the uppermost t>edrock unit,

varied in thickness from 13 to 48 feet in the two wells.

Continuous cores were obtained throughout this shale in both

holes. It was reportedly weathered throughout its entire

thickness, with the degree of weathering decreasing with depth.

No evidence of vertical fracturing or jointing was seen in the

cores. Horizontal partings were noted, mainly just above the

contact with the New Albany shale.

The New Albany shale underlies the New Providence shale.

It was cored throughout its thickness of 85 feet in only one of

the wells. The cores indicated that the New Albany shale beneath

the site is massive and unweathered, with no evidence of vertical

fracturing and few zones of horizontal partings or fractures.

The Louisville limestone underlies the New Albany shale.

It was penetrated by only one of the wells. Only the uppermost

eight feet of the limestone were cored. The cored sections were

described as vuggy, indicating that cavities were present which

may have been lined or filled in with minerals. Regional geology

suggests that the Louisville limestone is not likely to be
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cavernous.' ^ Water in the limestone will therefore generally

move along in interconnected fractures and solution channels

(E&E, 1982).

Hydrogeology. Permeability values for some of the

subsurface materials at the site were determined during the

investigations of both E&E and GRA. Permeabili-ty tests were

conducted both in the laboratory (standard methods) and in the

field (bailer tests, pumping tests, and packer tests).

The silty clay and the weathered shale are considered as a

single layer in the hydrogeologic analysis. The layers are

texturally similar and separated by a gradational boundary.

The silty clay and weathered shale layers were tested by '

several different methods at several different locations. Eleven

laboratory permeability tests, which measure vertical

permeability, were conducted by E&E and GRA. The laboratory

tests produced permeability values in the range of 1.7 x 10~8 to

7.0 x 10 cm/sec. Two bailer tests and one pumping test were

conducted in the field by GRA. These tests, which are more

indicative of horizontal permeability, indicated values between

1.8 x 10~6 and 3.3 x 10'5 cm/sec.

The permeabilities of the shales at the A.L. Taylor site

were also tested by laboratory and field methods. One sample of

unweathered New Providence shale was collected by GRA and tested

in the laboratory. The permeability was 6.3 x 10~8 cm/sec.

(1) Personal Communication. Hal Hackett, Geologist, Kentucky
Department of Natural Resources 4 Environmental Protection.
July 11, 1984.
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Pressure permeability tests, or packer tests, were conducted on

three intervals in one of the bedrock monitoring wells drilled

daring the E&E investigation. The tests, two of which were done

in known or suspected fracture zones at the contact between the

shales and in the New Albany shale, indicated low

permeabilities. Actual permeability values were calculated by

TEE, using the data from EiE. The resulting values were 4.0 x

10~4 to 9.6 x 10'4 ft/min, or 2.0 x 10~4 to 4.9 x 10~4 cm/sec,

for the fracture zone near the contact; impermeable in an

unfractured zone in the New Albany shale; and 2.75 x 10~5 ft

/min, or 1.4 x 10"^ cm/sec, in a fracture zone in the New Albany

shale. Additional evidence of the low permeabilities in the New

Providence shale was found in the second E&E bedrock well. That

well, which was drilled to a depth just below the contact between

the two shale formations, reportedly yielded so little flow that

it could not be sampled three days after being pumped out. A

privately-owned, offsite well which is believed to be completed

in the shales also showed an extremely low yield.

The yield from the Louisville Limestone beneath the site

appears to be relatively low. The one bedrock well established

77 feet into the limestone yielded only 4 gallons per minute

(gpm) after 15 minutes of pumping.

Groundwater Flow. Although there is substantial

disagreement among the various investigators at the Taylor site,

groundwater appears to be present in three major strata: the

shallow, unconsolidated overburden, the weathered shale, and the
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deep confined limestone. The silty clay layer and the weathered

shale have been assumed to consist of one single layer for the

purpose of this analysis.

The silty clay/weathered shale layer varies in thickness

from approximately 3 to 25 feet. Water levels measured in hand-

augered wells in this zone ranged from 1.2 to 9T6 feet below land

surface (E&E, 1981; E&E, 1982c; GRA, 1984). Based on the

topography and on water levels in wells and borings, groundwater

in this zone is likely to flow from the hills southeasterly

toward the valley of Wilson Creek.

Another possible direction of groundwater flow from the

site was identified during the previous review. it was

discovered that the southwestern corner of the A.L. Taylor Site

was near a drainage divide between the Wilson Creek valley which

drains to the north and an unnamed creek which drains to the

south and east.

However, no water-level contour map has been prepared for

the site, nor has it been determined whether Wilson Creek is a

discharge point for groundwater in the overburden.

The volume and rate of groundwater flow through the silty

clay/weathered shale are estimated to be extremely low, based on

the low permeabilities and the small saturated thickness. Using

the permeability values and estimated gradients from the previous

investigations, it is possible to estimate a volume and rate of

flow. The calculated permeability values from the bailer tests

and pumping tests are the best indicators of the horizontal
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permeability of this zone. The average permeability value from

those three tests was 1.4 x 10"^ cm/sec. Assuming a flow path

500 feet wide, a saturated thickness of 7 feet, and a gradient of

.05, the estimated volume of flow is about 19,000 gallons/year

(see Appendix A). The corresponding flow velocity, assuming a

porosity of 0.3, is 2.4 ft/yr.

The New Providence and New Albany shales were also shown

by the remedial investigations to be poorly permeable. Small

quantities of groundwater may be transmitted at slow rates

through the shales, in dirertions gover-.ed by interconnected

fractures (if any) and hydraulic gradients. However, the low

permeability and apparent lack of vertical fracturing indicate

that downward movement of water is relatively unlikely.

The low yield of the well installed in the Louisville

limestone indicates that the limestone is only moderately

permeable. .It was not studied in detail, since it is believed to

be isolated from the on-site contaminated soils by about 100 feet

of shale.

Surface Water. The A.L. Taylor Site is located in the

Salt River drainage basin which ultimately flows into the Ohio

River. The site drains initially into Wilson Creek, a small

tributary originating from a spring south of the site. Wilson

Creek flows northward, first joining Southern Ditch, then Pond

Creek, then the Salt River and finally the Ohio River.

The normal flow rate of Wilson Creek is about 0.1 cfs

(E&E, 1982b). However, the flow rate is subject to substantial
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fluctuation from seasonal storm and snowmelt water. The average

precipitation for the area is about 43 inches per year (NOAA,

1979) and high intensity rainfalls of more than 4 inches per hour

occjr annually. Thus, the flow cycle of streams, such as Wilson

Creek, is one of rapid, heavy discharge after a moderate rainfall

leading to stream-cleansing actions such as dilution, flushing,

and streambed scouring.

The volume of water contributed to Wilson Creek by surface

runoff is estimated to be far greater than that contributed by

groundwater. The volume of surface runoff calculated for the

A.L. Taylor Site and the ground extending from the edge of the

site to the top of the hill range from 2.7 to 5.4 million gallons

per year. The lower value represents 20 percent of the annual

rainfall assuming the land surface has heavy vegetation with more

evapotranspiration and infiltration into the ground. The higher

value represents 40 percent of the annual rainfall assuming that

there is sparse vegetation with less evapotranspiration and less

infiltration into the ground. The average value for runoff

calculations was taken from TEE, 1983. All calculations are

shown in Appendix A.

Hydrological Evaluation Conclusions. M&E makes the

following conclusions based on a conservative value of

permeability:

1. Approximately 19,000 gallons per year of groundwater

flows offsite in the direction of Wilson Creek through

the overburden/weathered shale formations.
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2. Groundwater moves offsite in the direction of Wilson

Creek at a rate of 2.4 feet per year.

3. It will take 20 years for groundwater to move a

horizontal distance of 50 feet in the overburden/

weathered shale formation.

4. The volume of surface runoff towards "Wilson Creek from

the site ranges from 2.7 to 5.4 million gallons per

year which is 100 to 200 times greater than offsite

groundwater flow in the overburden/weathered shale

formation.

5. There is insufficient available information on the

Louisville limestone aauifer to determine offsite

groundwater flow rates.

Physical/Chemical Properties.

The types of compounds detected at the Taylor Site include

two principal groups: metals such as lead, zinc, copper and

chromium; and organic compounds used in coatings manufacturing

such as solvents, degreasers, plasticizers and resins. Other

than these two major classes of compounds cyanide was found in

the one 1982 leachate sample and PCBs were found in two

locations.

The organic compounds detected in surface soils and test

pits at the site include two general groups: volatile compounds

including methylene chloride, tetrachloroethane, methyl ethyl

ketone, acetone, ethyl benzene, xylene, trans-1,2-dichlorothylene

and semi-volatiles such as phthalate esters (di-n-butylphthalate,
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bis(2-ethylhexyl) phthalate) and polynuclear aromatics

(anthracene, phenanthrene, pyrene, fluoranthene, naphthalene),

in general, these compounds will volatilize to varying degrees

from exposed soils, surface waters, or leachate, to the air where

they may be dispersed and transported. The more volatile

compounds may move slowly through the upper soil layers by

diffusion and convection and volatilize from the pore water to

the atmosphere. In general, the volatile compounds are highly

subject to photo-oxidation in the atmosphere which is the major

fate process for these chemicals (U.S. E?A, 1979d). PCBs, which

were also detected at the site, have extremely low aqueous

solubilities and low vapor pressure, and thus will not tend to

volatilize from the site.

The semi- and non-volatile compound groups will tend to

adhere to the clay particles, which are a significant component

of the soils at the site, and not volatilize to any significant

extent, with the exception of bis(2-ethylhexyl) phthalate and

butyl benzyl phthalate. These compounds, due to their low

aqueous solubilities, will have a greater tendency to volatilize

than other phthalates, but still are not considered highly

volatile compounds. The phthalates as a group are also subject

to biodegradation and metabolic transformation by biota, but the

degree to which these are major fate processes is unclear (U.S.

EPA 1979d) .

Although evaporation of the more volatile organics can be

a major fate process for these compounds from surface water and
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most soils, these compounds can also be strongly adsorbed to

clay.

Generally, the permeabilities of packed clay columns are

lower to organic solvents than to water. This can be attributed

to the tendency of an organic molecule to be adsorbed on clay,

and to various other factors including microbial-decomposition

and subsequent liberation of gases which may clog clay pores.

Research indicates, however, that some solvents cause clay to

shrink appreciably, thereby endangering the ability of the

natural clays to prevent pollution migration. Even though such a

solvent may move slowly through a wet clay by diffusion and

convection, there is in principle a danger that it will

eventually cause shrinking and cracking which would allow fluid

transmission in bulk. This phenomenon is very specific to the

solvent (solvents) in the lecheate and the type of clay exposed

to the solvent. No information indicates that this has occurred

or would ever occur at the A.L. Taylor Site (EiE, 1982b). In

general, it is expected that the clay soils present at the site

would partially attenuate the movement of the organic compounds

both within the soil, and from soil to the air, but the extent of

such attenuation is not quantifiable given the available

information.

The other group of compounds detected at the site are

metals, including nickel, chromium, copper, lead, zinc, titanium,

iron, and barium. In general, these metals will remain strongly

adsorbed to soil particles by anion and cation exchange, and will
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not be readily released to surface or groundwater. Under

conditions of extreme high or low pH, certain metals become

soluble and therefore potentially available for transport in

waters. The degree to which these conditions rr.ay occur at the

Taylor Site is not quantifiable, but is not expected to be

significant. The metals at the site will typically be adsorbed

to soil particles, and may be transported from the site via

sediment carried in runoff. in general, metals are not subject

to volatilization, photodegradation, or biotransformation

processes which would alter the concentrations found at the site.

Environmental Pathways.

Based on the description of the site and the nature and

extent of contamination found at the site, four possible pathways

for transport of contaminants have been identified:

soil surface to air

soil surface to surface water via runoff

groundwater to surface water via groundwater discharge

on-site groundwater to offsite soil and groundwater

Three of the four possible environmental pathways

initially identified are determined to be insignificant at the

A.L. Taylor site. The soil surface to air pathway is not

important due to retention of most of the organic compounds found

by the clay/silt soils at the site, and rapid photodegradation of

any volatile organics that do evaporate to the air. Transport of

contaminants by groundwater to either surface water, ojr offsite

soil and groundwat-pr f is minimal due to the relatively small

2-29



ALT 001 001186

amount of groundwater discharged annually from the A.L. Taylor

site, and significant attenuation of metals and organics by the

silt/clay soils through which the shallow groundwater moves.

The principal pathway for movement of contaminants from

the A.L. Taylor site is from the soil surface to surface water bv

runoff. The hydrological evaluation determined"that significant

quantities (2.7 to 5.4 million gallons per year) of surface

runoff are discharged from the A.L. Taylor site. Contaminants

fojnd at this site may be transported in surface runoff as

dissolved constituents, or more likely adsorbed to soil

particles. The principal discharge point, for runoff are the

drainage ditches constructed in 1973 and Wilson Creek. Normal

rainfall conditions may continually erode surface soils and

expose contaminated soils or barrels which may be buried at the

site. Under heavy rainfall conditions, contaminated soil ar.d

leachate may be discharged from the site primarily to Wilson

Creek, but the loadings of these contaminants are not quanti-

fiable based on available data, nor may loadings be projected

based on future erosion conditions.

2.4 EXPOSURE EVALUATION

Public Health

Several routes of human exposure to toxic chemicals were

evaluated for the A.L. Taylor Site: drinking water and other

household uses of groundwater and surface supplies; airborne

exposures to organic vapors or to contaminated particulate matter

from the site; direct contact with contaminated soils or sludges
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and finally, exposure via ingestion of fish or absorption during

swimming in surface waters contaminated by the A.L. Taylor

Site. Each route of exposure was evaluated for both the

likelihood and, where possible, the magnitude of the exposure.

Population at Risk*. Bullitt County is relatively

sparsely populated. Over 90 percent of the land" along the north-

central border of Bullitt County is classified agricultural or

otherwise vacant. Single-family residential, accounts for

roughly 10 percent of the total acreage in north-central Bullitt

County (Schoenbaechler, 1982 in U.S. EPA 1982).

However, several families live within a mile of the Taylor

Site. Five single-family homes are located along Letts Road,

which runs along the southern border of the site. The community

of Brooks is about 1.5 miles southeast of the site. Single-

family homes located on roads branching from Brooks Hill Road

also fall within a 1-mile radius of the site. A trailer park,

concentrated residential area, is located about 3,500 feet east

of the site adjacent to Interstate 65. A auarry representing the

only small industry in the projected area is northeast of the

site along the National Turnpike. A privately owned Golf Course

lies south of the site. (U.S. EPA 1982b).

Drinking Water. Ground and surface water supplies were

evaluated as potential routes of exposure to chemicals, from the

Taylor Site. Under existing usage patterns, neither of these

* This section has been adapted from the E&E Report (ESE,
1982b).
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sources are likely routes of exposure to the local or down-streaT,

human population by direct ingestion in drinking water or contact

through other household uses.

Groundwater is not currently a source of drinking water in

the vicinity—there is only one private well (abandoned)'^

within a mile of the site and most of the local population uses

cisterns or is connected to municipal drinking water

supplies. (3) The few homes adjacent to the site on Letts Road

use water from cisterns. The principal reason for the minimal

use of both the shallow water-bearing formations and deep

aquifers in the area is their generally poor yield and quality.

As discussed in detail in an earlier section, recharge rates in

wells established in the shale are very slow and the pumping rate

of the well established in the deep limestone aquifer was only

four gpm (E&E, 1982a). Natural concentrations of manganese and

iron in the groundwater of the shallow water-bearing formation

already exceed National Secondary Drinking Water Standards (E&E,

1982c). Similarly, groundwater in the deep aquifer contains

concentrations of chlorides (1300 mg/1) that exceed the National

Secondary Drinking Water Standards (250 mg/1) by a factor of 5.

A second factor limiting potential future human exposure

to contaminants via groundwater is the limited population growth

expected in the vicinity of the A.L. Taylor Site (EtE, 1982b).

The population is expected to increase slightly because of the

2. The private well was never used because of its low yield.
3. Personal Communication. Shane Hitchcock, U.S. EPA.Region

IV, June 7, 1984, July 11, 1984.
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area's accessibility to Louisville, but topographic features of

the area surrounding the A.L. Taylor Site make it largely

undevelopable (KIPDA, 1978, Vol. 2 in E&E, 1982b). The

population pressures would therefore be relatively unlikely to

increase demand for use of the aquifer in the near vicinity of

the A.L. Taylor Site.

Geohydrologic studies of the site, although incomplete,

suggest that transport of contaminants laterally off site or

vertically down into the confined limestone aquifier is likely to

be very slow. The annual groundwater recharge is calculated to

be low and, assuming the fastest rate of groundwater flow

projected (2 feet/yr) and no attenuation of contaminants in the

silty clay, the contaminant plume might take 20 years to progress

50 feet.

Limited data from borings and monitoring wells on the site

indicate that up to 85 feet of unweathered shale may isolate the

limestone aquifer from the contaminated overburden. However,

because of the large uncertainties inherent even in good

hydrologic investigations, these routes of transport cannot be

completely dismissed. There is already conflicting evidence on

current contamination of the deep limestone aquifer.

Like groundwater, surface water is not used as a drinking

water source downstream of Wilson Creek and the A.L. Taylor

Site. The only drinking water intakes downstream and nearby are

those for Louisville, but they are located upstream of the Salt

River's confluence with the Ohio.(4) Even if water is withdrawn
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for drinking from the Ohio River further downstream, the

concentrations of A.L. Taylor Site contaminants are unlikely to

exceed drinking water standards. The volumetric flow rate of the

Ohio River at Louisville is approximately 114,000 cubic feet per

second (cfs)(Bell, 1966 in E&E, 1982b), but the volumetric flow

rate of Wilson Creek is only about 0.1 cfs (E&E, 1982b).

Concentrations of contaminants found in Wilson Creek, even in

1979, were not high enough to create a public health or

environmental hazard after such a million fold dilution.

Recreational Use of Surface Water. Other poter-ial routes

of exposure via surface waters include direct contact -ring

ingestion of fish or swimming in surface waters contaminated by

A.L. Taylor Site chemicals. Little information is available on

either of these activities downstream of the A.L. Taylor Site.

The Department of Fish and Wildlife noted that the rivers

leading from Wilson Creek are not considered fisheries except

perhaps as habitats for darters or minnows. Salt River at its

confluence with the Ohio is the first river th;t might be

considered a fisheries area. '

No information was available on swimming in rivers

downstream of the A.L. Taylor Site so it may be considered a

potential route of exposure. However, the concentrations of

contaminants encountered from the A.L. Taylor Site are likely to

4. Personal Communications, David Leigh, Water Program, State of
Kentucky, June 19, 1984.

5. Personal Communications, Ted Crowell, Assistant Director of
Fisheries, U.S. Fish and Wildlife, Kentucky, 'jne 19, 1984.
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be very low given probable levels of discharge of contaminants

from the site to Wilson Creek.

Air. There are two major potential routes of exposure to

chemicals in air: inhalation of volatilized components and

inhalation of contaminated parciculates entrained in the air.

Both routes have been evaluated for persons entering the site and

for offsite populations. Because no air monitoring has been

conducted for the site, these evaluations have been based largely

on assessment of the likely environmental transport and fate of

contaminants most commonly found at the site.

Inhalation of volatile contaminants from the site is

unlikely to be a major route of exposure either for the

individuals entering the site or for offsite populations. In

order to have high levels of organic vapors in the air above the

site, volatile compounds must both be present in the soil in

sufficient quantities and be exposed to the air. While several

volatile compounds were detected at the site, they were primarily

found underground or in groundwater. Evaluation of the sampling

data shows that even in 1979, the major contaminants of surface

soils (within the top 2 feet) were the higher molecular weight,

low volatility compounds like napthalene, the phthalates,

anthracene/phenanthrene, pyrene, flouranthane and xylene (see

Table 2-3) . The tendency of these compounds to adsorb strongly

to the type of silty-clay soil found at the Taylor Site further

slows their transfer to air (U.S. EPA 1979d).

2-35

f T C * L ' ft C O D *



A L T 0 0 1 001193
Some loss of compounds from the soil to the air is

inevitable, especially during the warmer months. However, slow

rate of release combined with substantial dilution in air on a

large open site are likely to result in very low concentrations

to persons on-site or in nearby residential areas. The above

conditions do not preclude the possibility that- a person or

natural erosion might disturb the site surface sufficiently to

expose pockets of contaminants or buried drums that could result

in acute exposures. Substantial quantities of buried wastes are

reported to remain on site and access to the site is essentially

unrestr icted.

The more plausible route of exposure from airborne

contaminants on the site is inhalation of airborne particulate

matter containing low volatility compounds and metals. As

discussed in the section on site contamination, surface soils

have been found to contain a variety of organic compounds and

elevated levels of barium, chromium, copper, nickel, lead and

zinc. The sparse vegetation and heavy erosion observed in parts

of the site increase the probability of entrainment of exposed

soil in air. Human activity on the site, such as use of trail or

mini-bikes, could help entrain contaminated dust in air.

Direct Contact With Contaminated Soils or Wastes. A final

route of exposure that must be considered is direct contact with

contaminated soils or wastes. Substantial quantities of wastes

are believed to remain in covered trenches throughout the site.

Some waste remains in an open pit at one western edge of the
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storage area and trenches partially filled with runoff from the

site still line the eastern boundary of the site.' ' These areas

of the site are freely accessible and potentially inviting

playgrounds for local children and/or adults. Erosion at the

site had partially exposed a barrel of unknown content. Direct

contact with concentrated wastes stored at the "site could result

in serious exposures.

Environmental Exposure

An extensive description of the biotic resources found in

the vicinity of the A.L. Taylor Site is provided in Chapter 3 of

the Feasibility Study of Remedial Alternatives for the A.L.

Taylor Site written by E&E (E&E, 1982b). In addition to the

physical description of the site, the chapter discusses the

surface and groundwater resources, terrestrial and aquatic

biology, and threatened and endangered species as listed both

federally and by the State of Kentucky. Field sampling for

aquatic invertebrates and fish was conducted in Wilson Creek and

in rivers downstream in 1979. The fish species identified in

streams near the A.L. Taylor Site are listed in Table 2-7. These

species are typical of small upland freshwater streams. The

diversity of species found particularly in Wilson Creek and Pone

Creek is indicative of a generally healthy, non-stressed

population.

The contaminant fate and transport assessment showed that

the principal mechanism for transport of contaminants from the

6. Site Visit, M&E, KDNREP, EPA, September 1983.
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TABLE 2-7
FISHES OCCURRING IN THE VICINITY OF

THE A. L. TAYLOR SITE 1979)

FAMILY

Cypr inidae

Percidae

Catostomidae
Esocidae
Cypr inidae

Ictalur idae
Centrarchidae

Cypr inidae
Centrarchidae

Cypr inidae

Ictalur idae
Poeciliidae
Centrachidae

SCIENTIFIC NAME

Wilson Creek (Mile

Phoxinus erythrogaster
Campostoma anomalum
Pimephales notatus
Semotilus notatus
Etheostoma nigrum

Wilson Creek (Mile 1.

Catostomus commersoni
Esox americanus
Semotilus atromaculatus
Phoxinus erythrogaster
Pimephales notatus
Pimephales promelas
Ictaluras melas
Lepomis cyanellus
Lepomis macrochirus

COMMON NAME

2.8)

Red bel-ly Dace
Stoneroller
Bluntnose minnow
Creek Chub
Johnny darter

2 - 1.3)

White sucker
Grass pickerel
Creek chub
Redbelly dace
Bluntnose minnow
Fathead minnow
Black bullhead
Green sunfish
Bluegill

Southern Ditch (Mile .6 - 1.0)

Pimephales promelas Fathead minnow
Lepomis cyanellus
Lepomis macrochirus

Pond Creek (Mile 7.8

Pimephales promelas
Carassius auratus
Notropis atherinoides
Ictalurus melas
Gambusia af finis
Lepomis macrochirus
Lepomis cyanellus

Green sunfish
Bluegill sunfish

- 7.9)

Fathead minnow
Goldfish
Emerald shiner
Black bullhead
Mosguitof ish
Bluegill
Green sunfish

NUMBER
COLLECTED

1
1
6

26
2

6
1

61
1
7
1
1
9
4

5
9
1

2
2

26
2
2
7

23

Source: KDNREP, 1979 in E&E, 1982b
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A.L. Taylor Site is by surface runoff. Contaminants may be

transported as dissolved or sediment-sorbed constituents of

runoff. Sampling of runoff water and sediments in 1982 indicated

contamination by several organic compounds and by a few metals at

concentrations above background. The principal area of discharge

for this runoff is Wilson Creek. The biota of Wilson Creek and

downstream creeks including Southern Ditch, Pond Creek, the Salt

River and finally the Ohio River, are the principal offsite

environmental receptors at this site.

Other possible but less likely receptors include wildlife

and vegetation which may be exposed via airborne contaminants,

and vegetation, wildlife, and domestic animals which may come in

direct contact with soils, leachate, and surface runoff at the

site itself. Airborne exposure is not considered to be signifi-

cant based on the conclusion of the environmental fate and

transport evaluation that surface-to-air transport of contami-

nants is minimal. Exposure via direct contact cannot be quanti-

fied as there are no available data regarding entry onto the site

by domestic and wild animals, but it is expected that animals

will avoid the area as there are no substantial food sources,

i.e., vegetation, available at the site. Destruction of vegeta-

tion by contaminated runoff has not been documented at this site.

The principal means of environmental exposure from the

Taylor Site, therefore, is by discharge of contaminated runoff to

Wilson Creek, if the site remains unaltered from its present

condition. The principal receptors are the fish populations of

Wilson Creek and other downstream creeks.
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u t<C •L ' • f CC •



ALT 001
001 19i>

2.5 TOXICOLOGICAL PROPERTIES

Public Health. This section summarizes the toxicological

prooerties of the rr.aior compounds found at the Taylor Site.

Because of the predominance of exposures resulting from activity

on site (soil contact or inhalation), the evaluation has focused

on compounds found in high concentrations in surface soils, in

runoff water and in disposal pits; the phthalates, napthalene,

xylene, ethyl benzene, anthracene, lead, nickel, chromium, zinc,

manqanese, copper and aluminum. Although not present in high

Quantities, PCBs have been discussed briefly. Particular

attention has been given to dermal absorption and toxicity for

each compound.

The ohthalates are in general not acutely toxic, but have

been associated with several serious chronic effects in test

animals. Bis ( 2-ethylhexyl ) phthalate (DEHP) has been associated

with cancer in laboratory animals and it is mutagenic in both

Salmonella test systems and in the dominant lethal assay in

mice. It has been found to be teratogenic in mice when

administered intraoeritoneally and has been associated with

adverse reproductive effects in both female and male mice.

DEHP's teratogenic effects have been found at relatively high

doses (1/10 to 1/3 of the 50 LD) and are highly dose-dependent

(Casarett & Doull, 1980). Di-n-octyl phthalate (DNP) has been

tentatively associated with toxic polyneuritis in workers

orimarily exposed to DNP. Although it has been associated with

adverse reproductive effects, it has not been found to be
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mutagenic, teratogenic or carcinogenic (EPA, 1980a). Both DEHP

and DNP are primarily absorbed in the intestine although small

amounts (6-20% of exoosure) may be absorbed through the skin

(EPA, 1980a).

Napthalene has primarily been shown to cause cataracts

(similar to those occurrina in old age) in several animal soecies

and in fish when ingested or inhaled in high concentrations.

Rabbits fed one aram per kilogram body weight per day by the oral

route developed cataracts (Casarett & Doull, 1960). Napthalene

can be transferred across the placenta and cause retinal damage

to developing embryos. Chronic exposure has been also associated

with hemolytic anemia and occasionally renal disease in newborn

infants, children and adults after exposure (extent and duration

not given) to napthalene by ingestion, inhalation and, possibly,

skin contact (USEPA, 1980a).

Xylene has been reported to have teratogenic and

reproductive effects in animal models. When inhaled in the

volatile phase, xylene may also be acutely toxic causing lung

irritation which can lead to pulmonary adema (Casarett & Doull,

1980) .

Anthracenes, ethyl benzene, and PCBs have been reported to

irritate the skin. Anthracenes as a class are known experi-

mentally to cause local inflammation rapidly in human skin when

applied directly (Casarett and Doull, 1980). Prolonged

occupational exposure to ethyl benzene has been associated with

skin rash. Extended skin contact with PCB fumes or cold wax may
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cause chloracne (characterized by sebaceous cysts and

pustules). Both ethyl benzene and PCBs nay also cause irritation

to the eyes, nose and throat ('JSDHEW, 1977).

Ethyl benzene and PCBs are also associated with other

forms of acute and chronic toxicity. High vapor concentrations

of ethyl benzene can cause narcosis (weakness, dizziness). Acute

and chronic exposure to PCBs may cause damage to the liver and

case studies of accidental oral intake have shown PCBs to be

embryotoxic (USDHEW, 1979). Polychlorinated biphenyls have also

been associated with liver cancer in laboratory animals, but

their carcinogenicity may partly be attributable to trace

contamination by halogenated benzopyrenes and benzofurans

(Casarett and Doull, 1980).

For metals, the chemical form is a maior determinant of

both absorption characteristics and toxicity. Hexavalent (+6)

chromium for instance, has been associated with cancer and other

chronic effects while the trivalent (+3) state has not.

Unfortunately, none of the sampling results from the Taylor Site

reported the chemical form of the metals detected making

assessment of the public health and environmental impact of metal

contamination difficult at best. Therefore, the following

discussion of metals toxicity has not been restricted to

particular chemical forms.

The human health effects of lead have been well documented

relative to other compounds. High exposures to lead have been

associated with encephalopathy, a sometimes fatal effect on the
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central nervous system. Low exposures have been shown to have

subchronic effects on the nervous system, the implications of

which are not yet fully understood. Low lead exposures have beer

associated with- subtle behavioral effects in children and with

slowing of nerve condition velocity (with no imoairment of

muscular activity) in adults.

The major routes of exposure to lead at the Taylor Site

are likely to be inhalation and subsequent swallowing of

contaminated oarticulate matter or for young children, direct

ingestion. Inorganic forms of lead which are the most likely

form to be encountered at the site are not readily absorbed

through the lungs and skin.

Nickel, chromium, zinc and barium have each been

associated with toxic effects on the skin. Hexavalent chromium

is a strong sensitizing agent. Chronic occupational exposure to

hexavalent chromium compounds has been consequently shown to

cause contact dermatitis. Allergic responses to nickel are also

believed to be responsible for the contact dermatitis, associated

with exposures to nickel sulfate. Constant handling of zinc

salts has also been associated with dermatitis and barium oxide,

barium sulfides and barium carbonate fumes and dusts are reported

to cause irritation of the eyes, nose and throat (U.S. EPA,

1980a) .

Epidemiologic studies have shown both nickel and

hexavalent chromium to be carcinogenic in man when inhaled but

the evidence for carcinogenicity via the oral route is unclear.
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Studies in mice and rats have found hexavalent chromium, but not

nickel, to be carcinogenic via the oral route. Nickel exerts

toxic effects primarily via inhalation rather by ingestion;

chronic inhalation of nickel can lead to irritation and injury of

the upper and lower respiratory tract (U.S. EPA, 1980a; Casarett

and Doull, 1980).

Zinc has been associated with systemic effects in animals

when ingested in sufficient quantities. Rats fed greater than

0.25% zinc in their diet exhibited growth retardation, subchronic

anemia, and defective mineralization of bone. Zinc has also been

found to cause testicular tumors in rats and chickens when

injected intratesticularly {Casarett & Doull, 1980).

Soluble salts of barium can be acutely toxic if ingested

(EPA, 1980a). Barium chloride taken orally can produce severe

abdominal pain and possibly death in humans at amounts as low as

800-900 mg (.550-500 mg Barium) (U.S. EPA, 1980a).

Manganese toxicity has been most clearly described in

relation to inhalation exposure found in manganese oxide mining

or manufacturing. Acute exposures have been reported to lead to

manganese pneumonitis, on irritation/inflammation of the lungs.

Chronic exposures, generally greater than two years in duration,

have been associated with a central nervous system disorder

closely resembling Parkinson's Disease.

Copper and aluminum demonstrate relatively low levels of

acute or chronic toxicity. Copper has not been associated with

any acute or chronic effects in occupational settings (EPA,
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of buried wastes are believed to remain on site; erosion at the

site has exposed one barrel and soil samples in 1982 indicate

that contamination remains in surface soils.

Other routes of exposure through groundwater, surface

water, and air (volatile compounds) are less likely to rose risks
«»

to human health. Exposure via use of groundwater for drinkina,

bathinq or other household applications is unlikely given current

projected future use of groundwater in the area, and the apparent

rate of contaminant transport through geologic formations at the

site.

Current use of the groundwater from either the upper

water-bearing formations and the lower confined limestone aquifer

is low because of the poor natural quality and yield of water.

Many residents of this area of Bullitt County, including

the adjacent golf course, are already served by the Louisville

Water Company.* 7'

Projected future use of these groundwater sources is low,

but not necessarily impossible. Both the quality and yield of

groundwater in the area is poor. Groundwater in both the upper

geologic formations and in the deep limestone contained chloride

concentrations which were five times greater than the National

Secondary Drinking Water Standard. Iron and manganese

concentrations also exceed drinking water standards. These

factors combine to make groundwater in the vicinity of the site a

7. Personal Communication, Louisville Water Co., June 25, 1984.
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preclude possiole attempts to use it in the future.

Even assuming future use of qroundwater near the A.L.

Tavlor site, studies of the site, although incomplete, suggest

that transport of contaminants laterally off site or vertically

down into the confined limestone aquifer is likely to be very

slow. Assuming the fastest rate of groundwater 'flow projected

(2.4 feet/yr) and no attenuation of contaminants in the silty

clay, the contaminant plume might take 20 years to progress 50

feet. Limited data from 'borings and monitoring wells on the site

indicates that uo to 85-100 feet of unweathered shale may isolate

the limestone aquifer from the contaminated overburden. However,

because of the large uncertainties inherent even in good

hydrogeologic investigations, these routes of transport cannot be

completely dismissed.

Surface water is also an unlikely major route of exposure

because it is not known to be used for drinking water. Under

so^e conditions, flow in Wilson Creek dries up completely. Also,

although surface runoff and groundwater are expected to continue

to contribute contaminants to Wilson Creek, limited sampling data

indicates that the resulting concentrations are unlikely to pose

a substantial risk to public health. Wilson Creek and downstream

locations were last sampled in February 1979 before any site

cleanup. Although several thousand micrograms per liter of a few

compounds (methyl ethyl ketone, methyl isobutyl ketone) were

found in sampling locations directly downstream of the A.L.
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Taylor Site, concentrations of organic compounds further

downstream in Southern Ditch and Pond Creek were reported to be

"low" or "very low"'®) in both water col urns and sediments {< 5

mg/kg) (U.S. EPA, 1979a). Comparable levels of contaminants were

found in Southern Ditch both upstream and downstream of its

confluence with Wilson Creek. These data suggest that the surface

water system into which Wilson Creek flows is already

contaminated and that Wilson Creek, even in 1979, was not

substantially increasing contaminant levels above upstream

concentrations. Concentrations in Wilson Creek, Southern Ditch,

and Pond Creek are likely to be lower than 1979 levels now that

most surface contamination has been removed from the site.

Contaminant issues aside, the surface water system

downstream of Wilson Creek is not currently used as a drinking

water supply except downstream of the Salt River's confluence

with the Ohio River. The low levels of contaminants found in

Southern Ditch and Pond Creek would be negligible once diluted in

the flow of the Ohio River.

Organic vapors at the site are also unlikely to pose risks

to the public health of on or offsite populations. Although no

air monitoring data was generated to support this conclusion, the

low volatility of the compounds left in surface soils on the

Taylor Site make it unlikely that the compounds would be

volatilized rapidly to air. Subsequent dilution of any

contaminants released to the air in a large open site would

8. Actual values were not reported.
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likely maintain concentrations at negligible levels both on and

off site.

Although direct contact, inhalation, and inqestion of

contaminated soils at the A.L. Taylor site are the most likely

routes of exposure, their impact on public health is difficult to

assess. Evaluation of the toxicological properties of the major

compounds detected at the Taylor site indicates that chronic or

subchronic effects are of greater concern than acute effects.

Assuming no substantial disturba-ce of the site, the risk

of acute effects from exposure to existing concentrations of

chemicals is likely to be low. The acute irritant effects of

xylene on the lungs or narcotic effects of ethyl benzene are

associated with inhalation or ingestion of high concentrations of

these comoounds. High vapor concentrations are unlikely given

the volume and volatility of the major contaminants found in

surface soil's and were not reported on a recent visit to the site

by M&E, EPA and KDNREP representatives.

The risk of acute exposures is greater if natural erosion

or human activity at the site increases access to wastes or drums

buried at the site. Contact with more concentrated wastes would

then be possible. Erosion has already partly exposed one of the
( Q \

barrels originally buried at the site.v '

Chronic exposures to individuals from repeated entry and

activity on the site may be more serious. Although most of the

health effects of componunds at the site have been primarily

9. Site Visit, M&E, KDNREP, September, 1983.

2-49



ALT 001
0012Qj

associated with higher exposures generally encountered in

industrial settings, subchronic effects have also been reported

for some compounds. Low levels of lead exposure have been

associated with subtle neurological changes in both adults and

children. Sensitization to hexavalent chromium and nickel
f

compounds, with subsequent irritation of skin and mucous

membranes, generally take olace after chronic exposures to these

compounds. Bis ( 2-ethylhexyl) phthalate, hexavalent chromiurr,

nickel and PCBs have been associated with cancer (DEHP and PCSs

in animals and chromium and nickel in humans). Since cancer is

believed to act by mechanisms that have no biological threshhold,

any exposure to carcinogens increases the risk of developing

cancer. Because of the possibility of concurrent exposures at

the A.L. Taylor site to multiple compounds with toxic and

carcinoqenic effects, the overall risks of adverse effects to

individuals.entering the site are likely to be higher than the

risks of exposure to any one compound alone.

Environmental Risk. Water column and sediment samples in

Wilson Creek, Southern Ditch and Pond Creek were taken in 1979.

The water column data for Wilson Creek are presented in

Table 2-6, and the compounds detected in Wilson Creek stream

sediments and other locations are discussed in Section 2-2.

Actual measured concentrations were provided only for Wilson

Creek samples, and the remaining streams are discussed semi-

quantitatively. The 1979 EPA data were used in this assessment

of environmental exposure and effects as they are the only
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monitoring data available for streams in the vicinity of the A.L.

Taylor Site.

The compounds detected in both water column and sediment

samples were primarily volatile and semi-volatile orqanics,

including alchohols, esters, acids, ketones, aliphatics, and

aromatics. The data presented in Table 2-6 are a summary of

those compounds found in Wilson Creek water samples in the

highest concentrations. Of the compounds detected, in general,

only those that are oriority pollutants have beer studied to

assess their aquatic toxicity. No aauatic effects were found for

any of the compounds detected in Wilson Creek water or sediment

samples, with the exception of trans-1 ,2-dichloroethylene and

PCBs, Arochlors 1254 and 1260. The EPA Ambient Water Quality

Criteria for the protection of fresh water aquatic life (Federal

Register Vol 45, No. 231, Friday November 28, 1980) for trans-

1,2-dichloroethylene is 11,600 ug/1 (acute toxicity). No chronic

tcxicity data for this compound were available. The

concentrations detected at both stations fell below the water

quality criteria by a factor greater than 100. Therefore, the

concentrations of trans-1,2-dichloroethylene found in Wilson

Creek in 1979 would not be likely to have an adverse impact on

stream biota.

The Pond Creek stations appear to be the farthest point

downstream in the Salt River drainage basin where compounds

originating from the A.L. Taylor Site have been detected.

Organic compounds were found in low concentrations in bo;h water
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column and sediment samples. No PCBs were detected in water

column samples, but Arochlor 1254 and 1260 were detected in all 4

Wilson Creek sediment samples (see Table 2-6). PCBs were also

detected on Pond Creek in February 1979 at concentrations of

0.018 and 0.047 mq/kg at two locations. The ambient water
.*

quality criteria for PCBs is for aqueous concentrations and

therefore does not aid in the evaluation of sediment

concentrations. The principle aauatic impact of PCBs in the

sediments would most likely occur by uptake and bioaccumulation

of PCBs by bottom feeding orqanisT.s.

The assessment of overall environmental impacts on Wilson

Creek must be based on 1979 data for both fish populations

present and contaminant concentrations found. Based on the fish

species identified, the populations in Wilson Creek and Pond

Creek appear to be diverse, and typical of these types of

streams. The contaminants found in 1979 stream and sediment

samples do not appear to have had an adverse impact on Wilson

Creek and or on rivers downstream. Due to the absence of more

recent sampling data, it is not possible to determine either what

long-term impacts there may have been on biota, or what compounds

are presently found in the steams. The continued input of

contaminated solid and/or leachate via surface runoff to Wilson

Creek may have an adverse impact on the streams and possible

downstream biota, but the nature and extent of that impact is not

quantifiable given available data.
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Welfare. In addition to potential public health impacts,

the existence of the A.L. Taylor Site is likely to continue to

have an adverse influence on property values in the vicinity.

The site already appears to have limited development in the

immediate area; the number of homes located along Letts Road

which borders the southern side of the site has remained at five

for the past 11 years (Aton, 1982 in E&E, 1982b). Although the

emergency remedial measures undertaken in 1979 and 1981 have

eliminated the obvious problems associated with the site (odor

and unsightliness), the stigma of a hazardous waste site is

likely to remain.

2.7 CONCLUSIONS

The A.L. Taylor Site remains a threat to public health,

welfare and to the environment. Analysis of contamination at the

site has shown that the site primarily poses a public health risk

to persons entering and playing on the site. Inhalation anc 'or

ingestion of contaminated soils and skin contact with

contaminants are the likely primary routes of exposure.

Continued erosion at the site increases the probability that more

concentrated pockets of waste may be uncovered. Groundwater is

not a likely route of exposure given the poor natural quality and

yield of groundwater in the area and the availability of other

sources of water supply. However, if groundwater in the vicinity

of the A.L. Taylor site is considered in the future as a source

of groundwater supply, additional risk assessment may be

necessary.
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Runoff from the site is also likely to continue to carry

contaminants to Wilson Creek. Analysis of runoff samples in 1962

found contamination by both orqanic chemicals and by metals.

Erosion of areas underlain by waste disposal pits could result in

the discharge of hiqh concentrations of contaminants to Wilson

Creek.

The primary environmental impact of the site appears to be

the continued degradation of Wilson Creek. Although biological

sampling in 1979 indicated the presence of a normal, diverse

population of organisms, continued input of contaminated soil and

runoff to the stream mav, over time, have an adverse impact on

Wilson Creek biota.

Finally, the slow rate of housing development near the

A.L. Taylor Site suggests that the site continues to discourage

new development in the area despite removal of major evidence of

surface contamination. Property values in the area are also

likely to remain depressed. The site should not be permitted to

be left in its current state. Final remedial action at the site

should be completed to mitigate potential adverse impacts on

public health, welfare, and the environment.
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CHAPTER THREE

EVALUATION OF MODIFIED ON-SITE CONTAINMENT ALTERNATIVE

3.1 TECHNICAL EVALUATION

Background. Geosciences Research Associates, Inc. (GRA)

and Tenech Environmental Engineers, Inc. (TEE) have proposed a
•»

modified on-site containment approach at the A.L. Taylor Site.

This approach is based on work performed by Ecology and

Environment, Inc. (E&E) during late 1981 and 1982, a water

balance study done by TEE, and other applicable hydrologic and

geologic reports. The alternative that GRA and TEE have proposed

contains the following remedial technologies:

Impermeable cap and soil cover

Drainage diversion ditch

Groundwater monitoring well system

Site clearing, regrading, and revegetation

Security fence and signs

Record plot

Each of these items will be evaluated later in this Chapter

according to the federal RCRA standards.

The following section will assess the effectiveness of the

proposed modified alternative in terms of:

1) On-site groundwater containment

2) Prevention of infiltration

3) Long-term monitoring.

The results of this effectiveness assessment may be used in the

future if qroundwater contamination is detected off-site and if
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groundwater in the vicinity of the site is considered as a source

of water supply.

On-Site Groundwater Containment. The modified remedial

Alternative prooosed by the Potential Responsible Parties does

not address the problem of containing any contamination leaving

the Taylor Site through the groundwater system. The GRA

investigation in 1984 determined permeabilities which could be

used to calculate the flow through a cross-sectional area of the

water bearing formation (i.e., the unconsolidated overburden

materials). Based on a permeability ranging from 10~^ to 10

cm/sec, the qroundwater flow was calculated to be 30 gallons/year

to 45,000 gallons/year (19,000 gallons/year based on an average

permeability value of 1.4 x 10"^ cm/sec - See Appendix A). These

calculations show that some amount of groundwater flows throuah

the system. The proposed final cao and cover includes no

measures to-prevent upgradient off site groundwater from flowing

underneath the site or to prevent any contaminated groundwater

from leaving the site.

The permeabilities can also be used in calculating the

flow velocity for groundwater movement through the site. Usina

the same permeabilities in previous calculations, the flow

velocity ranges from .003 ft/yr. to 5.7 ft/yr. Although these

flow velocities appear to be low, there still appears to be some

groundwater flow across the downgradient boundaries. It should

be noted that the flow velocity calculations are based on average

permeabilities and that there may be zones of higher permeability
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which would allow qroundwater or contaminants to flow at higher

rates than that shown above.

Prevention of Infiltration. The proposed cap for the A.L.

Taylor Site was to consist of 24 inches of compacted cover

material (6 inches of present soil compacted plus 18 inches of

additional compacted cover material) meeting engineering

specifications and 6 inches of top soil. Although it appears

that the proposed cap will reduce rainfall infiltration on the

site, TEE (1983) calculated a water balance based upon the

proposed remedial actions which shows 60.5 mm (2.4 inches) of

percolation per year. Assuming a surface area of approximately

192,000 square feet, this amount of percolation would result in

235,000 gallons of recharge to the unconsolidated overburden

materials during one year of average rainfall. Using the highest

value for groundwater flow offsite (45,000 gallons/year), there

would be an extra 240,000 gallons of water percolating into the

site, but unable to move through the upper water bearing

formation (unconsolidated overburden material). Therefore, it is

concluded that the proposed cap would not prevent rainfall

infiltration from entering the groundwater system and creating

additional leachate, based on the above calculations.

The proposed final cover and cap will prevent surface

runoff from coming in contact with surface contamination

presently on the A.L. Taylor Site. The further inclusion of an

upgradient drainage diversion ditch, as proposed, will prevent

any offsite surface run-on from flowing on site and will assist
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in preventing excessive erosion and further infiltration of the

cap. The drainage diversion ditch will channelize runoff

upgradient from the site and divert it around the sides of the

cover area and ultimately direct it towards Wilson Creek. The

construction of the final cover and cap should essentially

eliminate the contamination of any surface runo'ff flowing across

the site.

Long-term Monitoring. Tenech (1983) proposed that seven

monitoring wells be installed around the perimeter of the site.

One well would be located upgradient of the site to monitor

groundwater quality before it enters the site. The other six

wells would be located downgradient of the site. These six wells

would be located in groups of two with one well located outside

the boundary. It was theorized that the on-site wells could

detect pollutants before they migrate offsite so that further

remedial measures could be implemented to prevent any further

movement of the pollutants. The offsite wells would then be used

to monitor the effectiveness of the implemented remedial

measures. The one upgradient well would be drilled to a decth of

100 feet while the other six wells would be drilled only 30 feet

deep.

The location of the wells appear to be adequate, but a few

more pairs of wells on the downqradient side may be needed to

insure that pollutant migration has not been missed. The shallow

wells are designed to be screened only in the weathered shale.

They should be constructed such that the screen extends through
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both the overburden material and the weathered shale to insure

that no contaminant migration is missed. There should be at

least two shallow upgradient monitoring wells to be drilled to a

similar depth as the downgradient monitoring wells and screened

in the same geologic formation. It may be possible to include
«•

the two deep E4E monitoring wells as part of the A.L. Taylor

monitoring well system. There appears to be no specific program

describing how often the monitoring wells will be sampled and

what type of laboratory testing will be required. The monitoring

wells should be tested on a regular basis initially in order to

develop a base of water quality data which may be compared with

later tests. Once an adequate data base has been established,

then the sampling frequency may be spread out over longer time

intervals. Initial laboratory testing should be conducted for

the major compounds detected onsite (volatiles, base/neutrals and

metals) in order to insure that no important contaminants are

overlooked. Additional volatile scans should also be conducted

for other non-priority pollutants such as methyl ethyl ketone and

methyl isobutyl ketone. Later testing may be targeted to

specific chemical compounds which are judged to be representative

of a contaminant plume leaving the A.L. Taylor Site. The

monitoring well program should be conducted to insure that

specific contaminant plumes can be identified and that

appropriate remedial measures can be implemented before any

contamination has migrated beyond the site boundaries.
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CONFORMANCE WITH RCRA STANDAF'S

Impermeable Cap and S 1 Cover. Surface seals are often

used during remedial action at contaminated sites to control

infiltration, erosion, and direct contact with contaminants.

Although the RCRA regulations do not apply to the Taylor Site,
«*

Part 264.310 of the regulations requires landfill owners or

operators to cover the landfill upon final closure of the site.

A few of the requirements in this citation are that the final

cover be designed and constructed to function with minimum

maintenance and have a permeability less than or equal to the

permeability of any bottom liner system or natural subsoils

present.

The cover TEE has proposed has a permeability of 10~^

cm/sec, or less. Laboratory permeability tests have been

performed on the silty clay and weathered shale and values of

about 10"° -cm/sec have been obtained. Therefore, the cover does

not meet the RCRA standards in this regard.
Drainage Diversion Ditch/Trench. Drainage diversion

ditches or trenches are commonly used at hazardous waste sites to

control run-on and/or runoff. The RCRA regulations require that

landfill owners or operators install a run-on control system

capable of preventing flow onto the active portion of the

facility during a peak discharge from at least a 25-year storm

(40 CRF 264.301(0). The regulations also require owners or

operators of landfills to install a run-off management system

that collects and controls the water volume resulting from a 24-
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hour, 25-year storm (40 CFR 264.301(d)). The above RCRA

requirements relate to facilities that are not closed. The main

requirement for owners and operators of landfills that have gone

through closure is that run-on and run-off be prevented from

eroding or otherwise damaging the final cover (40 CFR

264.310(b)(5)). The drainage diversion trench'proposed by TEE is

designed to handle run-on/runoff from a 25-year storm. In this

regard, it should also be sufficient for the post-closure

requirement in 264.310(b)(5). Therefore, the proposed system

appears to be in compliance with RCRA regulations.

Groundwater Monitoring Well System. Groundwater

monitoring is often performed at hazardous waste sites to detect

the offsite migration of any contaminants in qroundwater. The

RCRA regulations do not specify the number of groundwater

monitoring wells required in Part 264 except that the qroundwater

monitoring system must consist of a sufficient number of wells,

installed at appropriate locations and depths to yield

representative samples (40 CFR 264.97(a)). The Interim Status

regulations, Part 265, however, do specify that there must be at

least one hydraulically upgradient monitoring well (265.91(a)(1))

and at least three hydraulically downgradient wells

(265.91(a)(2)).

The number of wells proposed by TEE complies with the RCRA

Interim Status regulations in Part 265. However, there is only

one deep well on-site and this is located hydraulically
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upgradient of the facility. There should be a deep well located

hydraulically downgradient of the site.

Site Clearing, Regrading, and Reveoetation. Regrading and

revegetation are two common remedial action technologies that, in

coniunction with a surface seal, control infiltration. Both

technologies also provide long-term stability to surface seals.

One of the post-closure requirements in the RCRA landfill

regulations is that final covers on landfills must function with

minimum maintenance (40 CFR 264.310{a)(2)). Proper grading

minimizes the formation of "pools" of water on the landfill cover

and appropriate vegetation will prevent erosion of the cap.

Therefore, both technologies will minimize the amount of site

maintenance. The methods proposed by TEE for clearing, regrading

and revegetation at the Taylor Site do meet these RCRA

reauirements.

Security Fence and Signs. It is often necessary to

prevent "knowing" and "unknowing" entry, and minimize the

possibility for the unauthorized entry of persons or livestock

onto the active portion of the facility (40 CFR 264.14) unless

physical contact or disturbance of the waste does not injure

unknowing or unauthorized persons or livestock.

The fence and signs by TEE will be sufficient to comply

with applicable RCRA regulations.

Record Plat. It is often required that owners or

operators of facilities that managed hazardous waste on their

land notify the local land authority as to the extent of the
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area (40 CFR 264.1). Facility owners or operators are

also often required to place a notation on the deed to the

facility as to the past use of the land (40 CFR 264.120).

TEE's proposed record plat will provide enough information

to the state concerning land use so that the facility will be in

compliance with applicable RCRA regulations.

Other RCRA Requirements. One landfill closure requirement

that TEE has not addressed in their modified on-site containment

alternative is the use of a leachate collection and removal

system. The RCRA requirements (40 CFR 264.310(b)(3)) specify

that owners or operators of landfills must continue to operate

the leachate collection system after closure until leachate is no

longer detected.

3.2 PUBLIC HEALTH ASSESSMENT

The proposed remedial alternative would effectively reduce

remaining threats to public health. The endangerment assessment

has shown that greatest risk posed by contamination at the Taylor

Site is to persons coming into direct contact with contaminated

soils or buried wastes on site. The proposed cap would

effectively limit further access to wastes and contaminated

soils. Since the cap is also designed to reduce infiltration on

site, it may also reduce the flow of water and thus transport of

contaminants offsite and down to the deep limestone aauifer. The

cap will also eliminate the surface transport of contaminants to

Wilson Creek and rivers downstream.
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In the endangerment assessment, several routes of human

exposure to toxic chemicals were evaluated for the Taylor Site:

drinking water and other household uses of groundwater and

surface water supplies; airborne exposures to organic vapors or

to contaminated particulate matter from the site; direct contact

with contaminated soils or sludges and finally,, exposure via

ingestion of contaminated fish or by absorption during

recreational use of surface waters contaminated by the Taylor

Site. Each route of exposure was evaluated for both the

likelihood and, where possible, the magnitude of the exposure.

Persons entering the site were determined to be at greatest risk

of adverse health effects because of the ease of access to the

site and the high levels of organic chemicals and metals

remaining in surface soil and in burial pits. The contaminants

at the site have been associated with a variety of acute and

chronic health effects in laboratory and in humans. Erosion at

the site has partly exposed a buried barrel making the potential

for acute exposures greater.

Other routes of exposure through groundwater, surface

water, and air (volatile compounds) are less likely to pose major

risks to human health. Exposure via use of groundwater for

drinking, bathing or other household applications is unlikely

given current and projected future use of groundwater in the

area, and the apparent rate of contaminant transport through

geologic formations at the site. Current use of the groundwater

from either the upper water-bearing formations and the lower

3-10



confined limestone aquifer is low because of the poor natural

quality and yield of water. Many residents of this area of

Bullitt County, includina the adjacent golf course, are already

served by the Louisville Water Company.*1'

Surface water is also an unlikely major route of exposure

because it is not known to be used for drinking water. Also

limited sampling data suggests that concentrations of organic

compounds further downstream in Southern Ditch and Pond Creek

were reported to be "low" or "very low"(2) in both water column

and sediments (5 mg/kg) (U.S. EPA, 1979a).

Since contact, inhalation and ingestion of contaminated

soils are the major route of exposure to chemicals at the site,

the proposed cap would effectively reduce public health impact of

the site.

3.3 ENVIRONMENTAL ASSESSMENT

The principal environmental impact associated with the no-

action alternative, as identified by the Endangerment Assessment,

is the transport of contaminants in surface runoff from the site

to Wilson Creek and subsequently downstream. The placement of a

cap over the site will eliminate this erosion and surface runoff

problem and will, therefore, substantially reduce the expected

environmental impacts due to the site. Data obtained from the

groundwater monitoring wells can be used to assure that transport

1. Personal Communication. Louisville Water Co.; June, 1984.
2. Concentrations were not specified.
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offsite of contaminants is in fact not a significant environ-

mental exposure pathway from this site.

3.4 CONCLUSIONS

MSB makes the following conclusions based on our technical

evaluation, public health assessment and environmental assessment

of the proposed modified containment alternative:

1. The infiltration through the proposed cap will be a

source for leachate production and migration offsite

in the overburden/weathered shale formation.

2. The proposed cap will prevent surface runoff contact

with contaminated soil and the subsequent generation

of contaminated runoff.

3. The proposed installation of upgradient diversion

ditches will eliminate surface runon.

4. It is recommended that two or more upgradient

monitoring wells be installed on the site. These

wells would be drilled to a similar depth as the

downgradient monitoring wells and be screened in the

same geologic formation.

5. The shallow downgradient groundwater monitoring wells

should be screened in both the overburden and

weathered shale formations.

6. A groundwater monitoring sampling program should be

established that includes the frequency and parameters

of testing.
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7. The proposed cover would not conform to RCRA

standards, if applicable, that require the

surfacecover to be at least as impermeable as any

bottom liners or soils beneath the site.

8. The proposed modified containment alternative would

not provide for a leachate collection and removal
•*

system, required by RCRA, that would operate until

leachate is no longer detected.

9. The other components of TEE's proposed remedial

alternative would comply with RCRA.

10. The proposed modified containment alternative would

mitigate the threat to public health and the

environment by eliminating the present routes of

exposure. The proposed alternative may also mitigate

the adverse impact of the site on public welfare.
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APPENDIX A

SUPPORTING GRO-NDWATER, SURFACE RUNOFF AND
RECHARGE CALCULATIONS

Groundwater Calculation:

a. Vertical permeabilities from laboratory testing of soil

samples (Geosciences Research Assoc., 1984)
•»

1.7 x 10~8 to 4.5 x 10~7 cm/sec

b. Vertical permeabilities from laboratory testing of soil

samples (Ecoloqy & Environment, 1982b)

4.75 x 10~8 to 2.2 x 10~7 cm/sec

c. Combined horizontal and vertical permeabilities froT

field testing of monitoring wells (Goesciences Research

Assoc., 1984)

1.8 x 10~6 to 3.3 x 10~5 cm/sec

d. Calculation for flow through cross-section of landfill:

Assumptions :

1. -500 foot width of aquifer

2. 7 feet of saturated thickness

3. hydraulic gradient: .03 to .07 (Ecology &

Environment, 1982c)

4. a. Permeability (minimum) = 1.7 x 10~8 cm/sec

b. Permeability (maximum) * 3.3 x 10~^ cm/sec

c. Permeability (average) = 1.4 x 10~^ cm/sec

e. Calculations:

Q « KiA Q = discharge i * hydraulic gradient

K ~ permeability A - cross-sectional area

A-2
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Qfminimum)

Av.

Q(maximum)

13.8 gal/yr

32.2 gal/yr

23 gal/yr

26,816 gal/yr

(gradient = .03

(grad ient = .07

(gradlent

62,571 gal/yr (gradient

Av. = 44,693 gal/yr

Q(average) = 18,961 gal/yr (gradient

f. Calculation of flow velocity

Assumption: n=30% (.30)

V = Ki/n

V = velocity

K = permeability

.03)

.07)

.05)

i = hydraulic gradient

n = porosity

2.

V(minimum) = 0.0018 ft/yr

0.0041 ft/yr

average = 0.003 ft/yr

V(maxiT.jr-) = 3.41 ft/yr

7.97 ft/yr

average = 5.69 ft/yr

V(average) = 2.41

Surface Runoff Calculations:

a. Assumptions:

1. Average rainfall = 43.11 inches (Tenech, 1983)

2. Surface area = (500 ft.)(1,000 ft.) = 500,000 ft.'

3. Average runoff factor - 0.295 (Tenech, 1983)

4. Low runoff factor » 0.20

(gradient = .03)

(gradient = .07)

(gradient = .03)

(gradient = .07)

(gradient = .05)
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5. High runoff factor = 0.40

b. Calculation of runoff

Runoff (low) = 2,687,190 gal/yr

Runoff (hiqh) = 5,374,380 gal/yr

Recharge calculation (from rainfall):

a. Assumptions:

1. average rainfall = 43.11 inches (Tenech, 1983)

2. Surface area = (480 ft.)(400 ft.) = 192,000 ft.2

(Tenech, 1983)

3. a. infiltration factor (existing conditions) = .19"

(Tenech, 1983)

b. infiltration factor (post closure) = .055

(Tenech, 1983)

b. Calculations:

recharge = (rainfall)(surface area)(infiltration factor

recharge (a) = 1,016,403 gal/yr

recharge (b) = 283,767 gal/yr
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APPENDIX B

UPDATED COSTS OF BfcB's REMEDIAL ALTERNATIVES

Ecology and Environment, Inc. (E&E) proposed three

remedial alternatives for the A. L. Taylor site in their

September 1982 Feasibility Study. The construction cost

estimates for the minimum action alternative, the onsite

containment alternative, and the excavate-and-relocate

alternative are presented in Tables B-l, B-2, and B-3,

respectively. The costs have been updated to 1984 costs so that

these alternatives can be compared to other alternatives. The
factor used in updating the EtE costs from 1982 to 1984 is

1.07. This value is obtained from the ratio of the respective

construction cost and building cost indices in the June 21, 1984

and September 23, 1982 Engineering News-Record Journals. The

construction cost index in September 1982 was 3878 and in June

1984 was 4159. The building cost index was 2249 in September

1982 and 2416 in June 1984. The average of the two ratios is

1.07.

The present worth of the operation and maintenance (OiM)

costs for the EiE alternatives are presented in Tables B-4, B-5,

and B-6. The following assumptions have been made in determining

the present worth operation and maintenance costs for the
alternatives at the A.L. Taylor site:
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TABLE B-l. UPDATE OF EiE CONSTRUCTION COST ESTIMATE
FOR THE MINIMUM ACTION ALTERNATIVE

Cost, Thousand Dollars

Item

Pit and Surface

Excavation &
Transport I D

Dumping :

Backfill
isposal

1982
Lower Upper

12.6 IB. 9
51.7 79.5

1984
Lower Upper

13.5 20.2
55.3 85.1

Site Rehabilitation 4.0 5.0 4.3 5.4
(Minor grading, fertilizing,
trees, seeding & mulching)

wastewater treatment renovation/
operation/disassembly* 26.8 68.6 28,7 73.4

Monitoring Wells 10.5 10.5 11.2 11.2

Security & Safety, Plat
Survey t Legal Fees 2.0 3.0 2.1 3.2

Warning Signs 0.1 0.1 0.1 0.1

TOTAL ' 107.7 185.6 115.2 19B.6

* The wastewater treatment system will be renovated so that the
lagoon water can be treated. Once the lagoon water is treated,
the system will be disassembled and shipped to the KDNREP.
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TABLE B-2. UPDATE OF EfcE CONSTRUCTION COST ESTIMATE

FOR THE ONSITE CONTAINMENT ALTERNATIVE

Cost, Thousand Dollars
1982

Item

Slurry Wall

Clay Cap

Topsoil Cover

Drainage Diversion Channel

Monitoring Wells (l-up?3 down)

Leachate Collection System

Wastewater treatment renovation/
operat ion /disassemb ly

Site Grooming, Clearing,
Grubbing 6 Initial
Revegetat ion

Security Fence, Gate, Signs

Utilities Installation

Record Plat

Project Management,
Monitoring, Sampling and
Permitting

SUB-TOTAL

Undefined Details &
Contingencies (20%)

TOTAL

1984
Lower

70

52

60

4

8

43

207

4

28

1

3

40

340

68

408

Upper

120

102

100

7

13

72

69

7

46

1

4

60

601

120

721

Lower

75

56

64

4

9

46

29

4

30

1

3

43

364

73

437

Upper

12B

109

107

7

14

77

73

7

49

1

4

64

640

128

768

B-3
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TABLE B-3. UPDATE OF ESE CONSTRUCTION COST ESTIMATE

FOR THE EXCAVATE-AND-RELOCATE ALTERNATIVE

Cost, mousand Dollars
1982

Item

Agency Management

Project Management

Pre-Excavation
Sampling and Permitting

Mobi lizat ion

Excavat ion

Pollution Control

Backfilling & Topsoil

Closure

Utilities

SUBTOTAL

Undefined Details (10%)

Contingencies (10%)

SUBTOTAL

Transport t Disposal

TOTAL

19B4
Lower

5

15

29

17

85

68

80

29

_ !_

329

33

33

395

1,000

1,395

Upper

12

32

29

17

204

151

179

32

_ 1^

657

66

66

789

3,300

4,089

Lower

5

16

31

18

91

73

86

31

_ 1

352

35

35

422

1,070

1,492

Upper

13

34

31

19

218

162

192

34

_ !_

704

70

70

844

3,531

4,375

E6E has included the wastewater treatment costs in this item.
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TABLE B-4. PRESENT WORTH CALCULATION(1J OF THE LONG TERM

MONITORING COSTS-MINIMUM ACTION ALTERNATIVE

1. Sampling/analytical costs:

P/A - 1st year - $18,000 $16,364
P/A - 4 years - $9,000/year * $28,530
P/F - 1 year - $28,530 $25,936
P/A - 25 years - $6,000/year « $54,420
P/F - 5 years - $54,420 __ $33,790

2. Replacement of Monitoring Wells

P/F - 15 years - $18,200 $4,358

3. Well Maintenance and Rehabilitation

P/A - 50% - 5 - $4,000
P/F - 5, 10, 15, 20, 25 years - $4,000 $5,948

4. Cover and Cap Maintenance

P/A - 30 years - $3,000 $28,280

$114,676

~.Assume:10%interest.
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TABLE B-5. PRESENT WORTH C A L C U L A T I O N O F THE LONG TERM

MONITORING COSTS-ONSITE CONTAINMENT ALTERNATIVES

1. Leachate management system*

P/A - 30 years - $9,000/year $ 84,834

2. Sampling/analytical costs:

P/A - 1st year - $18,000 16,364
P/A - 4 years - $9,000/year - $28,530
P/A - 1 year - $28,530 25,936
P/A - 25 years - $6,000/year • $54,420
P/F - 5 years $54,420 33,790

3. Replacement of Monitoring Wells

P/F - 15 years - $18,200 4,358

4. Well Maintenance and Rehabilitation

P/A - 50% - 5- $4,000
P/F - 5, 10, 15, 20, 25 years - $4,000 5,948

5. Cover and Cap Maintenance

P/A - 30 years - $3,000 28,280

6. Gas Monitoring

P/A - 1 year - $12,000/year 10,900

7. Miscellaneous (utilities, surface water control
maintenance)

P/A - 30 years - $3,000/year 28,280

$239,290

T;Assume:10% interest

* The operation and maintenance costs for the leachate management
system include depreciation costs for the leachate pump and
storage tank, $1,200 per year, and the offsite shipment and
disposal of 120 55 gallon drums of leachate per year at a cost
of $65 per drum.
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TABLE B-6. PRESENT WORTH CALCULATION(1) OF THE LONG TERM
MONITORING COSTS-EXCAVATE-AND-RELOCATE ALTERNATVE

1. Sampling/analytical costs:

P/A - 1st year - $18,000 $16,364
P/A - 4 years - $9,OOC/year « $28,530'
P/F - 1 year - $26,530 25,936
P/A - 25 years - $6,000/year « $54,420
P/F - 5 years - $54,420 * 33,790

2. Replacement of monitoring Wells

P/F - 15 years - $18,200 4,358

3. Well Maintenance and Rehabilitation

P/A - 50% - 5 - $ 4 , 0 0 0
P/F - 5, 10, 15, 20, 25 yea r s - $ 4 , 0 0 0 5 , 9 4 8

$ 8 6 , 3 9 6

" T l A s s u m e : 10% interes t ~~~~~ "
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1. Four monitoring wells will be installed, three

downgradient and one upgradient (EfcE specification), and

they will be sampled quarterly for the first year and

serai-annually for the following 29 years.

2. The sampling and analytical costs for the first five years

will be $4,500 per year. The sampling and analytical

costs for the next 25 years will be $3,000 per year. The

reduction in yearly costs occurs because analysis of all

priority pollutants will be provided for the first five

years and only targeted compounds will be analyzed for the

next 25 years. The costs for the inspection/sampling

include personnel and laboratory costs. It is assumed

that the laboratory costs could be reduced by

approximately 50 percent after five years by targeting

individual contaminants.

3. All monitoring wells will be replaced after 15 years. The

replacement costs are based on the original installation

costs.

4. A program of well maintenance and rehabilitation will be

implemented every five years to insure that the monitoring

wells will provide representative samples and that the

structural integrity of the well has not been compromised

or tampered with.

5. Site inspection, maintenance, and sampling will be

completed at the same time, whenever possible.

B-8
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6. A program of topsoil maintenance will be implemented every

two years to insure that the topsoil cap completely covers

the site. Periodically, it may be necessary to fill in

erosion channeIs, to add topsoil to areas where the

topsoil appears to be thinning and to re-seed areas where

vegetation has become sparse. Any sod t-hat has been

placed on the site will be mowed during the growing

season.

7. The site will be monitored for hazardous gases. This will

consist of 12 air samples the first year, three each

quarter, at a cost of $1,000 per sample. It is also

assumed, as E&E proposed, that the leachate collection

system and the gas control system would be combined within

a single network.

8. No cost escalation factors were used in determining final

monitoring costs. It should be noted that if a cost

escalation factor were used equal to the interest rate

(10%), the long term monitoring costs of the minimum

action alternative would be $332,200 instead of $114,676.

Likewise, the cost for the onsite containment alternative

and the excavate-and-relocate alternatives would be

respectively, $704,000 and 242,200 instead of $239,290 and

$86,396.

B-9
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APPENDIX C

COSTS ASSOCIATED WITH THE PRP CONSULTANT
REMEDIAL ALTERNATIVE

The Potential Responsible Party (PRP) Consultants, Tenech

Environmental Engineers and Geosciences Research Associates,

recommended a modified onsite containment alternative to the U.S.

EPA in September 1983. The alternative offered by the PRP

consultants included the same elements (technologies) that the

E&E onsite containment alternative contained except that the

proposed slurry wall and leachate collection system were

eliminated. The alternative proposed by the PRP consultants was

based on hydrogeological observations made by several parties

after the original EiE Feasibility Study.

The costs (1984 dollars) associated with the modified

remedial alternative are presented in Table C-l. The unit costs

used to calculate each technology cost are presented in estimate

worksheets at the end of this section. The following sources of

information were used to obtain the technology unit costs:

Building Construction Cost Data 1982, Robert Snow

Means Company, Inc., Kingston, HA, 1981.

Handbook - Remedial Action at Waste Disposal Sites,

prepared by JRB Associates, Inc. for EPA's Office of

Research and Development, Cincinnati, Ohio, June 1982,

C-l
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TABLE C-l. SUMMARY OF CONSTRUCTION COST ESTIMATE
FOR PRP CONSULTANT REMEDIAL ALTERNATIVE

Technology ~ ~ ~ ~ ~ ~ ~ C o s t

Site Clearing $7,930

Renovation of Treatment System $39,200

Processing Lagoon Water $7,000

Removal of Renovated Treatment System $9,8CC

Diversion Trench Installation $39,875

Site Grading $22,820

Monitoring Well System $18,200

Site Cover and Cap $313,150

Revegetation $28,300

Security Fence and Signs $40,600

Record Plat $5,000

$531,875

Handbook for Evaluating Remedial Action Technology

Plans, prepared by Arthur D. Little, Inc. for the

EPA's Office of Research and development, Cincinnati,

Ohio, August 1983.

Focused Feasibility Study - The Wade Site - Chester,

Pennsylvania, prepared by Metcalf & Eddy, Inc. for

EPA's Office of Waste Programs Enforcement,

Washington, D.C., March 1984.

C-2
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Information on the PRP consultant remedial alternative was

obtained from two documents:

1. Contract Documents for Remedial Actions at the A.L.

Taylor Hazardous Waste Disposal Site, prepared by

Tenech Environmental Engineers, Inc., September, 1SE3.

2. A Final Design Report for the A.L., Taylor Hazardous

Waste Disposal Site, by Tenech Environmental

Engineers, Inc., September, 1983.

Long term (30 years) monitoring costs for this remedial

alternative are shown in Table C-2. These costs are based on

RCRA post-closure standards which apply to hazardous waste

facilities where the waste remains onsite after closure. A

number of assumptions have been made in developing these costs,

i ncluding:

1. The four monitoring wells will be sampled quarterly

for the first year and semi-annually for the next 29

years.

2. The sampling and analytical costs for the first five

years will be $4,500 per year. The sampling and

analytical costs for the next 25 years will be $3,000

per year. The reduction in yearly costs occurs

because analysis of all priority pollutants will be

provided in the first five years, whereas over the

remaining 25 years only targeted compounds will be

C-3
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TABLE C-2. PRESENT WORTH CALCULATION (1* OF THE LONG TERM
MONITORING COSTS - PRP CONSULTANT ALTERNATIVE

1. Sampling/analytical costs:

P/A - 1st year - $18,000 $16,364
P/A - 4 years - $9,000/year - $28,530
P/F - 1 year - $28,530 $25,936
P/A - 25 years - $6,000/year « $54,420
P/F - 5 years - $54,420 " $33,790

2. Replacement of Monitoring Wells

P/F - 15 years - $18,200 $4,358

3. Well Maintenance and Rehabilitation

P/A - 50% - 5 - $4,000
P/F - 5, 10, 15, 20, 25 years - $4,000 $5,948

4. Cover and Cap Maintenance

P/A - 30 years - $3,000 $28,280

$114,676

T~. Assume: 10% interest

analyzed. The costs for the inspection/sampling

include personnel and laboratory costs. It is assumed

that the laboratory costs could be reduced by

approximately 50 percent after five years by targeting

individual contaminants.

3. All monitoring wells will be replaced after 15

years. The replacement costs are based on the

original installation costs.

4. A program of well maintenance and rehabilitation will

be implemented every five years to insure that the

monitoring wells will provide representative samples

C-4
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and t h a t the s t r u c t u r a l i n t e g r i t y of the w e l l has no t

been c o m p r o m i s e d o r t ampered w i t h .

5. Site inspec t ion , m a i n t e n a n c e , and sampling wi l l be

comple t ed a t t he same t i m e , w h e n e v e r poss ib le .

6. A p r o g r a m of topsoil m a i n t e n a n c e w i l l be i m p l e m e n t e d

every two y e a r s to i n s u r e that the topsoil cap

complete ly covers the s i te . Pe r iod i ca l l y , i t may be

necessa ry to f i l l in e ros ion channels , to add topsoil

to a reas where the topsoil appears to be t h i n n i n g and

to re-seed a reas w h e r e v e g e t a t i o n has become s p a r s e .

Any sod t h a t has beer, placed on the s i te w i l l be rowed

d u r i n g t h e g r o w i n g season .

7. No cost e sca l a t i on f a c t o r s w e r e used in d e t e r m i n i n g

f i n a l m o n i t o r i n g costs. It should be noted t h a t if a

cost e sca l a t ion f a c t o r were used equal to the i n t e r e s t

r a t e f ac to r ( 1 0 % ) , t he long term m o n i t o r i n g costs

wo-Id be $ 3 3 2 , 2 0 0 i n s t e a d of $ 1 1 4 , 6 7 6 , for the PR?

c o n s u l t a n t a l t e r n a t i v e .

C-5
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Metcalf & Eddy. InC ESTIMATE WORKSHEET
Engineers & Planners

'*O*tC 1 MO LOCATION

9849 Brooks, Kentnrkv
» v^C OF CITfMA VC I STtMAtO* I *•!"• | II ~f

PREL GreRory P. Bet-on n | |
coot

A • c

—

0

Clearing site; mowing,

rakinR, etc.

ClearlnE site; removnl

of light trees to h"

d lameter

SUBTOTAL

A* = Acre(s)

IMOff N NO

I «»UB

OU*MTIf T u*ir t UMIt

••HO Jt C 1 M«MI

A.I,. 7
»u.> r.nr. NO 'v

S i t e f

TO( *L

U« 1*

Aup.ust 1, 198-!.

n y 1 ( > r S 1 1 o

li-.ir inp.
MAIf RIALS

QU«M*I1T

5

0. ri

0«it»

A

A

• 'U«ll

900

? ,T2n

~

\MI 1 t MO

2 or 2

• Ot«L

i

.__

TOT»C
cost

$4,500

$ 1 . 1 Ml

$5.600

o
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MetCal? & Eddy. IrK. . ESTIMATE WORKSHEET
Engineers & Planners

P*O«I<- » MO Ll)t.At»OM

9849 Brooks. Kt-nturky

PREI Gregory P. Boron \n |
COOl

* • c D
SYSTEM 'suvtvsTCH

SUMMARY

Sh. 2 of 2

Site Services, Manpower
Hpaltl\ & Safety Equip.

F.nglnppr Ing

Cont InRency

Tndlrpcts

TOTAL

nIMOI • MO

L »IM>R

O|»AM II 1 T

:tc.

UM'f • t 'UMI <

152

r>7

1 'i7.

ri"'

'•MOl* I t M«Mt

A.!.. T.
J571B.~C »0 l̂.

R<'novn 1

TO l»t.

<l«lf

Anj-iist 3, 198/.

lylnr S l to

ion of Tre.itment System
toll Hi»Li

OuAMVlTV UMIT • -UMIt

%M« I f MU

1 o» 2

•0««L

V

to'«t
COST

$28,000

^ 6 ,200

1 1 , /.()0

$ '4, 200

$ 1 , /i(l()
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o
o
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MetCalf & Eddy. IRC ESTIMATE WORKSHEET
Engineer $& Planners

9849 Brooks. Kentucky
IVPC or nt*M*fc ctttMA'on IMF*

PRF.L Crep.ory P. Beron .T |
cooc

* • c D
ivSTtM 'SuBSYSttM

Rpmoval of Activntfd

Carbon & On-Sitc

Disposa 1

DecontAmlnat Ion cif

ExistinR Equipment

Replacement of

Unusable Parts

Carbon Replacement

Alum (f locculant ) ,

lltlllt les, Misr.

SUBTOTAL

• l T IMO( M NO

LMIOR

QU*N t lT * UMI t

————

t UMI*

A.I,. T
•O.iP.-S ~0~^,

RCIIOV.I

TOf *C

I)* t C

Au»,ust ), 19R/)

.TV lor S i tc

t ion of Treatmrnt System

? or ?

rnr

MA T t HI Ai_S

Ou*** " ' »

r,on

_

r.oo

_

UHI t

f t

f t

1 'U«l»

?

^

/.o

>O * *l-

V

M4 IV MO

TOTAL
COST

$ 1 , 000

$ 2,000

$ /i, 000

$?0,000

$ 1,000
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Engineers & Planners

P*Ojli * **o

9849
I»M ftF klTMMTC

I'REL

coot
A • c D

Brooks. Kentucky
Clt'MtlOM

Gregory P. Beron a

Svf TCM 'SUBSYSTEM

SUMMARY

Sh . 2 of 2

Site Services, Hannover
Hpalfh & Safety Equip.

F.n£lnppr 1 nj>

Contingency

Indirect 9

TOTAL

ESTIMATE WORKSHEET

IMOI • MO

L«HOI*

OU.H'.tT 0... -• 'UM«t

15Z

5'/

15-

5:

O* 1 t

August 1, 1984

iMl I ? WO

or 2
^«M>il c i M«M!

A.I,. T.ivlor Si te

Processing L.igoon Water

tot At.

M»tH<*LS

*» —— '"• UMlT • 'U-.T TOtAL

\

tOIAL
COit

$ r» , 000

? 7r)0

S 2 10
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? 7 . 000

O
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Metcalf & Eddy. InC ESTIMATE WORKSHEET
Engineers & Planners

'JlOjtl 1 MO LOl_A?ION

qoAq Brooks, Kentucky

PREL f-reRory P. Beronj.i |
cooe

* • c

——

o
ITSTEM VJBSYSIEM

Operation of Waste-

water Treatment Systom

SUBTOTAL

,-, IMOt M MO

I »IH>R

OU'H 1 1 t V UNI t . > UM»

O* » I

AIIRUSI ), l<»8/.

A. L. T.iv lor S i te-

Proi «>ss Inf, L.igonn Water

• O..L

MtlEHlALS

*"»'•'•

_

U»,T I 'U«*T

-

\Hl 1 1 NO

? or ?

TOt At.

t

tOT«L
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$5.000
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Metcalf&EddyJnc
fnqmeers& Planners

9349
IvW Or CKTtMATI

PREL

coot
A • c D

Brooks. Kenturkv
ItTlMATO*

Gregory P. Beronj.i

»»»•««»»,,

Disassemhl inR Exist ing

Runoff Treatment Svstrn

and Shipping to KDNRFI'

SUBTOTAL

Site Services, Mannower
Hoalth & Safety Equip.

Engl npcr I ng

Contingency

Indlrects

TOTAL

ESTIMATE WORKSHEET

L AMOR

Otl**TITV UMII "I u~..

157

•S7

ir<

^.

()* tl \**t t 1 *O

AiiKiist 1, 1984 or 1

A.I,. Tnylor S i t e

krmov;,

T O ? * L

of Kx i « t inp Kunof f Trent mrr r
U*ttR.M-S

QUAMTIT* UMlf • 'UMIt T O T A L

'

T O T A L
COiT

S7.000

$7.000

si.osn

r, r.o

$l,0 r>0

$ r»n

•?.'), ROO

o
T———

ro



Metcalf & Eddy, InC ESTIMATE WORKSHEET
Engineers & Planners

VHOJIC 1 MO. K)i.AtiOM

9849 Brooks. Kentucky
»«»e 6F (Ifwutl itTmxon "«»

PREL Gregory P. Beron|a
coot

* • c 0
lYtTCM'SUBSVlTCM

SUMMARY

Sh. 2 ol 2

Site Services, Manpower
Health & Safetv Equio.

F.npl npi>ri ng

Contingency

Indlrects

TOTAL

^tT mol * ~o

LAHON

Ou*it'i'«

:tn.

UNH I 'UM»>

152

5"/

15^

5^

O* f •

AiiRiist 3, 19B4
*>MOj(t * *«*Mt

A,l,. T,ivlor S i te
tun BINE MO 'tanl

Divers i on Trrnrh Instnll.it ion

»0t*l.

MAILRt *LS

QU*Ml*f T UMiT • 'UWt*

1 0»

fOf *L

\

tOt«L
CO4T

?:>H,/475

$ 4 , '! 1 r>

$ 1.425

$ 4 . 2 7 5

$ 1 ,425

$19,R7 r>
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Engineers & Planners

P*Ojtl t MO LO*_At lOW

9849 Brooks, Kentucky

PHEL Gregory P. Bernnj.-i 1
toot

* • c 0

—

Excavating Trench

Trench preparation for

rip rap and sod

Installation of rip r.i|

Installation of sod

Installation of fu l ly

bituminous coated,

corrugated steel

SUBTOTAL

»*•!>• II NO

I *HOR

QUAMf It » UM>T I ^UMI t

•"«0(t ( t MftMl

A.I.. T.iv
»u.as.«ci.o -t,
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August 1, l')8/4

l o r S i t e
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U«If RI*1_S
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.' r> , OOf)

1 2 . r.0()

i :> , .on

100

UMI V

vd1

( t '

f t ?

?
1 1

I.F

• 'UMtt

3 . 7 5

0 . ) ri

0.80

O./ iO

1 3 . r>0

^

%MI | f MO

> '7
or

TO**L

\

TOTAL
COST

S 3 , 3 7 5

? H, ;MI

$10,000

f 5,000

$ 1,3 50

??«!/• 75

r r»



MetCali & Eddy, InC ESTIMATE WORKSHEET
Engineers & Planners

"*OjiC t MO i.Oi.AflOM

9fl/*9 Brooks. Kentucky
i**I 6? f ITMUtC CtllMAIOli I HCW

PRE1, Gregory P. Beronla
coot.

*

——

• e 0
IvSTCU 'MlBivStEM

Ceneral site grading;

3 passes with motor

grader plus rolling

Site Services, Manoower
Health & Safetv Rqtiip.

F.HP i nf***r • riff

Contingency

Indtrects

TOTAL

r INOt N HO

I* HUN

Otl*M * If V

i:tc.

UWI V - t -uoti

15Z

S7,

is-

s*:

**MO it * » »«*««i

A.I.. T
•UK BINS »*O~T<

s iK> ';

*0f *L

August 1, 1084

iy lor S i t e
01

r.id ing

or |

-.11R..LS

OUAMf tTV

24,00

UM« V

Yd

t 'UMIt

0,68

10. .L

I

TOI»L
cost

Slf, 170

$ 2, 4 SO

$ 800

$ 2.450

$ 300

£ •) -> O ')( I^> / t, , fi Z ' 1
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Metcalf & Eddy. Inc
engineers & Planners

ESTIMATE WORKSHEET

9S49 Brooks. Kenturky

PRF.L Gregory P. Heron \n

CODt

A • C O

SUMMARY

Sh. 2 of 2

Site Services, Mannower
Health & Safetv Kquip.

Engineer 1 ng

Contingency

Indlrects

TOTAL

m T IMOC M MO

1 «IK>«

OU......

:LC^_
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——

A 'UMlT

IV

r>7.
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r>":

- A - ' - - ^
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TOtf tL

O« II
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MAT £ RIAL. S
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r i f iMATr •»«

T O T A L

1
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COlt
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<:. i.«)',n

S f,-,n
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S 6SO
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MetCalf&Eddy. IRC ESTIMATE WORKSHEET
Engineers & Planners

*ftOjlt 1 MO LOCAIION

9849 . .. .
Brooks. Kontui-kv

1 »*€ O' C»»H*»tl Ctl lMATOA * *r* t »l Y

PREI- Gregory P. Bcronj.i | |
coot

*

—

• c o
SYSTEM 'SUBSYSTEM

Croundwater Monitoring
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SUBTOTAL
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**««O It 1 ' X*M|
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T O V A L

n* t ft
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QU*N »" » »
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-.
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tot AC
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MetCalf & Eddy. InC ESTIMATE WORKSHEET
engineers & Planners

UftOjic i xo

tv»C Or (f TtMAtt

cool

A •

————

C o

Brooks. Kentucky"'-'°" rr*
Gregory P. Boron j.i 1

tVSTCU 'SUSSvSTtM

SUMMARY

Sh . 2 of 2

Site Services, Mnnnouer
Health & Safptv Eauio.

F.ngl npnr Ing

Contingency

Tndlrects

TOTAL

HINOf N MO

1. AIK>R

00.-., .T

.LC.

O-.I • „-.!

15%

r>7

i '>:'.

5",

A.I.. T.

O* * t

Ani-'ist 1, 19H4

wlnr S i t e

S j I c Cover .'incl T.ip

»0» At

MA i f MI ALS

QU * •« f 1 t T ""•' • 'UMI 1

1 or '2

tOT*L

I

COST

$723 , 7 SO
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$ 1 1 ,.'00
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Metcai? & Eddy. Inc
Engineers & Planners

9849
i »*r or CSTIMA tc

PRF.l.
COO£

* • c

- —

o

Brooks, Kentucky
tlTIMAIOR

Gregory P. Heron jn

trSTCM -SUBSVSTCM

Disking of uppermost

six Inches of sol 1

Compaction of in-placc-

d Isked soi 1

Placement of 18- inch

soil ( ^ 1 0 cm/soc .

permeability) cap;

Includes compaction

Placement of 6- Inch

topsoll cover

SUBTOTAL

A* = A c r o ( s )

ESTIMATE WORKSHEET

irr ittnt ^ MO

LA HOP

OU*Ntl* V UNI t

—

> -UMIt

n* tf

August 1, 198/4

A.I.. T.iyldr S i t e

S i ( <> Cover and Cap

TO..L

? or ?

MT.

M.IER.ALi

QU*M t i t*

5

-,

r,

r,

U..T

A*

A

A

A

I -u-.t

i , :> so

1 , H)0

?6,HOO

..

n,/,on

ro v *L

x

TOt»L
CO4T

5 1 6 , 2 SO

$ 6 , SOO

on '4, ooo

5 67,000

$771,7')0
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1»M DV CITMMTC

PRE1.
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yt IHC ESTIMATE WORKSHEET
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Brook,s. Kentucky
t»T*M*1O« »**"*
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SUMMARY

Sh. 2 of 2

Site Services, Manpower
Health & Safetv Equip.

Engineer! ng

Contingency

Indlrects

TOTAL

• IT IMOt • MO

I A ||OH

OU • H T • f V

^ I r .

UMI t ' ft 'U«*' *

i^Z

w

\Y/.,

s*

••POII* t M-Mf

A.I.. T.K>irni«e -in.
Kcvi'cc

TOt *L

0» (C

August ), 19R/.

IV liT Sit <•
n\

t ;i t i on

u« if RIALS
QUAMtlT V UMi T

—————

• 'u«'t

\M( « t *•<>

1 o» ;>

tiVtM^TK MO

TOt»L

\

tOT«L
cost

r,:'n, ??n

5 1,0.10

$ 1,010

$ 3,010

$ 1,010
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o
o
h-
ro
CT:



Metcalf&Edd
Engineers &Ptann

9849

PREL
coot

* • c O

Fert

y.lnc
*rs

Brooks, Kentucky

GreRory P. lleronj.i

SYSTEM 'SUBSYSTEM

lllzer; 0-20-20

applied at 450 Ibs per

acre and 38-0-0, urea

form, applied at 250

Ibs per acre

Appl Icatlon of the two

different seed mixture?

Mulching of seeded

areas

Slope protection

SUBTOTAL

A* = Arre(s)

ESTIMATE WORKSHEET

nr* .,. IMO| • MO

L«BOR

OU.-t.t. UMIf | «M.f

A.I.. 1
twtt, D***c **O 'V

fOI*t

August 1, 1984
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2.700

-
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SUMMARY

Sh. 2 of 2

Site Services, Manpower
Health & Safety Equip.

Engineer i ny

Contingency

Indlrects

TOTAL

ESTIMATE WORKSHEET

bVV 1 ILT

LABOR

OUAHI.f,

Itr-

WM*t • im*f

157.

sr.

nr.

5".

——— 1

D* t A

Aup.ust 1, 19R4

A.L. T.ivlor Si te
•uilV—E MB 'Wit

Sorur l ty Fc-nco and S i pns

TOIAL

t>1< t t MO

1 or T

A.AIIM.ALS

OM....'. ,*... • -U-.T TOTAL

TOTAL
cost

$29,000

$ 4 .330

$ 1.4SO

$ VJr>0

$ 1.4SO

$/.0,f,00
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C o

A 9 p.age wire x 2 Incl

mesh x 72 Inches high

fence plus 3 strands

of barbed wire

14- foot lockable.

double leaf Kate

SUBTOTAL

ESTIMATE WORKSHEET

• LT iMOfl • MO

t AHOR

OU*MTll » OMlt >. ««.!

O* *t

August 1, 1984
'IWIIC 1 "»M«

A.I,. T.iylor S 1 1 «•
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Documentation of Site

History In a Record

Plat

FnDln^rlno

Contingency

Indirect s

TOTAL

ESTIMATE WORKSHEET

•IT IMOflB MO

i*w>"
Qu*ttf »T» u... • «.,!

57.

15-

5'.

o* »•

AnftiiRt 1( 198/i

tMt t f *•<>

1 or 1

A. I.. Tnvlor Si te

Record

.OtM.

01
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M..l«.»LS
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1

urn*
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4,000
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TOTAL
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$4,000

$ 700

$ 600
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APPENDIX D

REMEDIAL ACTIONS OSING THE RCRA
STANDARDS AS A BENCHMARK

This section reviews the applicability of the RCRA

standards, 40 CFR Parts 260-267, to remedial actions at the A.L.

Taylor site. The RCRA standards do not apply to the A.L. Taylor

site because the wastes were disposed of at the site prior to

November 19, 1980. However, the RCRA standards do provide a

benchmark for remedial actions involving the on-site storage,

treatment, or disposal of hazardous wastes or the excavation and

off-site shipment of the contaminated material.

In this section, two different alternatives, which would

both comply with the RCRA standards, are presented along with

their associated costs. The first alternative involves the

construction of a "new" hazardous waste landfill that would

comply with RCRA Part 264 standards. It should be noted that if

the A.L. Taylor site were subject to the RCRA regulations, it

would be considered an existing landfill and therefore a bottom

liner and leachate collection and removal system would not be

required [264.301 (a)]. Because the PRP consultant alternative,

presented in Appendix D, essentially complies with the RCRA

standards as an existing facility, only the design of a "new"

landfill will be considered here.

One of the requirements of the construction of a "new"

hazardous waste landfill is that it contain a bottom liner

[264.301 (a) (1)] . A synthetic liner must be used as the bottom

D-l
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l i n e r because of the r e g u l a t o r y r e q u i r e m e n t tha t was tes mus t be

p r e v e n t e d f r o m p a s s i n g i n t o t h e l iner [ 2 6 4 . 3 0 1 ( a ) ( 1 ) ] .

A d d i t i o n a l l y , i f the o n - s i t e soi ls do not p r o v i d e a f o u n d a t i o n or

base capable of p r o v i d i n g s u p p o r t to the l i n e r , a f o u n d a t i o n w i l l

h a v e to be i n s t a l l ed [ 26 4 . 3C 1 (a ) (1) (i i ) ] .

A leachate col lect ion and removal sys tem 'mus t be opera ted

a t "new" l a n d f i l l s (even d u r i n g pos t -c losure) u n t i l leachate i s

no longer detected ( 2 6 4 . 3 1 0 ( b ) ( 3 ) ] . T h e r e f o r e , a l l owners o r

o p e r a t o r s of new l a n d f i l l s w i l l h a v e to instal l and operate a

l eacha te col lect ion and reir.oval systerr, u n t i l leachate is no

longer de tec ted ( p o t e n t i a l l y up to 30 y e a r s a f t e r the f a c i l i t y

ha s c l o s e d ) .

O w n e r s and ope ra to r s of " n e w " h a z a r d o u s waste l a n d f i l l s

have a choice between i n s t a l l i n g a double bottom l i n e r or

o p e r a t i n g a g r o u n d w a t e r m o n i t o r i n g p r o g r a m u n d e r P a r t 2 6 4 S u b p a r t

F along w i t h a s ing le bo t tom l i n e r . The g r o u n d w a t e r m o n i t o r i n g ,

one b o t t o m l i n e r op t ion is the only one cons ide red in the "new"

h a z a r d o u s waste l a n d f i l l a l t e r n a t i v e .

The s p e c i f i c technologies t h a t would be inc luded in a

" n e w " RCRA l a n d f i l l a re listed in Table D- l along w i t h t h e i r

r e spec t i ve costs. Many of the technologies necessary for the

c o n s t r u c t i o n of the RCRA l a n d f i l l were also included in the PRP

consu l t an t a l t e r n a t i v e . In a d d i t i o n , some of the technology

items have the same des ign d imens ions . For these i tems,

e s t i m a t i n g worksheets are not included in this appendix .

D-2
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TABLE D-l. SUMMARY OF CONSTRUCTION COST ESTIMATE
FOR A NEW RCRA LANDFILL

Technology Cost

Site Clearing $7,930

Renovation of Treatment System $39,200

Processing Lagoon Water „ $7,000

Removal of Renovated Treatment System $9,800

Excavation and On-Site Storage of Site Soils $420,000

Diversion Trench Installation $39,875

Bottom Liner and Leachate Control $234,080

Monitoring Well System $25,200

Site Cover and Cap $573,525

Revegetation $21,500

Security Fence and Signs $40,000

Record Plat $5,000

$1,423,110

The same sources that were used to determine technology

unit costs in Appendix C were also used for unit cost

determination in this section.

Long term (30 years) monitoring costs for the RCRA

landfill are presented in Table D-2. These costs are based on

RCRA post-closure standards, which apply to hazardous waste

facilities, where the waste remains onsite after closure. A

number of assumptions have been made in developing these costs

and those that are different from Appendix C include:

D-3
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TABLE D-2. PRESENT WORTH CALCULATION(1) OF THE LONG
TERM MONITORING COSTS - RCRA LANDFILL

1. Leachate Management System*

P/A - 30 years - $9,000/year $64,834

2. Sampling/analytical costs:

P/A - 1st year - $26,000 ' $23,636
P/A - 4 years - $13,000/year « $41,207
P/F - 1 year - $41,207 $37,460
P/A - 25 years - $8,600/year « $78,000
P/F - 5 years - $78,000 $48,431

3. Replacement of Monitoring Wells

P/F - 15 years - $27,300 $6,535

4. Well Maintenance and Rehabilitation

P/A - 50% - 5 - $6,000
P/F - 5, 10, 15, 20, 25 years - $6,000 $8,900

5. Cover and Cap Maintenance

P/A - 30 years - $3,000/year $28,280

6. Gas Monitoring

P/A - First year - $12,000/year $10,900

7. Miscellaneous (utilities, surface water control
maintenance)

P/A - 30 years - $3,000/year $28,280

$277,276

TTAssume:10% interest.

* The operation and maintenance costs for the leachate management
system include depreciation costs for the leachate pump and
storage tank, $1,200, and the offsite shipment and disposal of
120 55 gallon drums of leachate per year at a cost of $65 per
drum.

D-4
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1. The use of six groundwater monitoring wells, two

upgradient and four downgradient, which will be sampled

quarterly for the first year and semi-annually for the

next 29 years.

2. The sampling and analytical costs for the first five years

will be $6,500 and $4,300 for the following 25 years.

The assumption of not using a cost escalation factor in

the present worth calculation of long term monitoring costs also

applies to this alternative. If a cost escalation factor equal

to the assumed interest rate (10%) were used, the long term

monitoring costs would be $812,300 instead of $277,276.

The second alternative presented in this section involves

the excavation of the on-site material with the subsequent

shipment of this material to a RCRA hazardous waste landfill.

Another source to use in the selection of a commercial landfill

is the list of hazardous waste landfills that can receive

material contaminated with PCB's. Two of these landfills are

located relatively close to the A. L. Taylor site; the Waste

Management facility in Erne lie, Alabama and the CECOS facility in

Williamsburg, Ohio.

A summary of the costs associated with the excavation and

off-site disposal, in each of the above sites, of material from

the A. L. Taylor site is presented in Table D-3. The estimating

worksheets that correspond to these costs are included after the

estimating worksheets for the RCRA landfill.

D-5



ALT 001 Q0127J

TABLE D-3. SUMMARY OF SOIL EXCAVATION AND DISPOSAL
OP" ^NS IN A RCRA LANDFILL

Soil Removal Option II:
The excavation of 31,700 yd of material
from the A. L. Taylor site with the transport
of this material to CECOS International,
Williamsburg, Ohio and disposal of this
material at the site. ^ $4,359,425

Soil Removal Option 12:

The excavation of 31,700 yd of material
from the A. L. Taylor site with the transport
of this material to Waste Management, Inc.,
Erne lie, Alabama and disposal of this
material at the site. $5,497,285

There are no long term monitoring costs associated with

this alternative.

D-6



ALT 001

TABLE D-2. PRESENT WORTH CALCULATION(1' OF THE LONG
TERM MONITORING COSTS - RCRA LANDFILL

1. Sampling/analytical costs:

P/A - 1st year - $26,000 $23,636
P/A - 4 years - $13,000/year • $41,207
P/F - 1 year - $41,207 $37,460
P/A - 25 years - $8,600/year » $78,000
P/F - 5 years - $78,000 $48,431

2. Replacement of Monitoring Wells

P/F - 15 years - $27,300 $6,535

3. Well Maintenance and Rehabilitation

P/A - 501 - 5 - $6,000
P/F - 5, 10, 15, 20, 25 years - $6,000 $8,900

4. Cover and Cap Maintenance

P/A - 30 years - $3,000/year $26,280

$153,262

T i A s s u m e : 1 0 % interest.

1. The use of six groundwater monitoring wells, two

upgradient and four downgradient, which will be

sampled quarterly for the first year and semi-annually

for the next 29 years.

2. The sampling and analytical costs for the first five

years will be $6,500 and $4,300 for the following 25

years.

The assumption of not using a cost escalation factor in

the present worth calculation of long term monitoring costs also

applies to this alternative. If a cost escalation factor equal

D-4
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to the assumed in t e re s t ra te ( 1 0 % ) were used , the long terrr.

m o n i t o r i n g costs would be $413 ,000 instead of $ 1 5 3 , 2 6 2 .

The second a l t e rna t ive presented in this section involves

the e x c a v a t i o n of the on-si te m a t e r i a l w i t h the subsequen t

s h i p m e n t of th i s m a t e r i a l to a RCRA haza rdous waste l a n d f i l l .

Another source to use in the selection of a commercial l a n d f i l l

is the list of hazardous waste landfi l ls tha t can receive

m a t e r i a l con tamina ted w i t h PCB' s . Two of these l a n d f i l l s are

located r e l a t i v e l y close to the A. L. Taylor si te; the Waste

M a n a g e m e n t f a c i l i t y in Eme l l e , Alabama and the CECOS f a c i l i t y in

W i l l i a m s b a r g , Ohio.

A s u m m a r y of the costs associated w i t h the e x c a v a t i o n and

o f f - s i t e disposal , in each of the above si tes, of m a t e r i a l f r o m

the A. L. Tay lor si te is p r e s e n t e d in Table D-3. The e s t i m a t i n g

workshee t s that correspond to these costs are included a f t e r the

e s t i m a t i n g workshee t s fo r the RCRA l a n d f i l l .

TABLE D-3. SUMMARY OF SOIL EXCAVATION AND DISPOSAL
OPTIONS IN A RCRA LANDFILL

Soil Removal Opt ion 11:

The excavat ion of 31,700 yd3 of ma te r i a l
f r o m the A. L. Taylor site w i t h the t r anspor t
of this mater ia l to CECOS Internat ional ,
W i l l i a m s b u r g , Ohio and disposal of this
m a t e r i a l a t the site. $ 4 , 3 5 9 , 4 2 5

Soil Removal Option 12:

The excavat ion of 31,700 yd3 of mate r ia l
f r o m the A. L. Taylor site w i t h the t ranspor t
of this mater ia l to Waste Management , Inc. ,
Emel le , Alabama and disposal of th is
m a t e r i a l a t t he site. $ 5 , 4 9 7 , 2 8 5

D-5
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There are no long term monitoring costs associated with

this alternative.
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Gregory P. Beronja
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SUMMARY

Sh. 2 of 2

Site Services, Manpower
H p a l f h & Safpfy Equip.

Enol n»»r1ng

Contingency

Indlrects

TOTAL

ESTIMATE WORKSHEET

L»»OII

<Ml».t.<«

r.f C.

IM*> 1 -UIM1

152

5t

15X

5!

6* *<

August 3. 1984
r no net -«»t

A.L. Tavlor Site - RCRA Landfill

Excavation fc Storage of Site Soils

latM.
W«T(»*I.S

00...... ftHMf • •««»

1 or 2

Itfm^Wml ——————————

T*fM.

TOTJM.
COif

$300,000

$ 45,000

$ 15.000

S 4SrOOO

$ 15.000

$420.000

0
o
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Excavation of

Contaminated Soils

Temporary Storage of

Contaminated Soils;

Placed on Liner and

Covered

Placement of Contami-

nated Soils In Landfll

SUBTOTAL

ESTIMATE WORKSHEET

«CT mot> Ml

LOBOH

OU'HTITT UNIT • 'IHMI

O* I •

August 3, 1984
*HO«fC.f MAM!

A.L. Taylor Site - RCRA Landf i l l
fc.it. BtfaB gg-nan —————————————————————— *

Excavation & Storage Site Soils

tOfM.

MAItniAlS

OU'MtlVT

31,700

31,700

31,700

IMMT

yd3

yd3

yd :

t 'UMIT

7.50

0.70

1.25

<te

!••€ C T MO

2 or 2

ti?»*n »j ——————

TOTAL

i

i

TOT«C
COST

$237.750

$ 22.190

S 39.625

y s 300. ooo
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SUMMARY

Sh. 3 of 3

Site Services, Hannover
Ifonlrh & Safpfy Equip.

Eng1n»»rln(

Contingency

Indlrects

TOTAL

ESTIMATE WORKSHEET

vn H>D«I •«

l«»0«

OUftMf If V

LtC.

IMIf • -UMf

15Z

5Z

157.

57.

ol it

August 3, 1984

A.L. Tavlor Site - RCRA Landfill

Bottom .Iner & Leachate Control

fOfM.

M«ItM*LS

»••«"" IMHf • •'•"»

»M€ t t MO

1 or 3

IITmm ml ——————————

tOtM.
TOTAl.
COST

$167,200

$ 25,080

$ 8,360

$ 25,080

$ 8,360

$234,080

o-c»-
»-*
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6 inch thick clay

foundation for support

of bottow liner. (It

may be necessary to

Install piping to

collect water that

seeps between clay &

synthetic liner)

Chlorinated PE membran

(30 nil)

8 Inches of drain rock

Riser pipe, 8 Inch

NC, Installed

ESTIMATE WORKSHEET

•IT HtO€H NO

L«BO«

Quawvitv U«4f ( 'uoit

to* ft

August 3, 1984
'•OJIC1 «»••€

A.L. Taylor Slte-RCRA Landf i l l
•UlLDIMtt W> r*O\

Bottom Liner & Leachare Control

TOTM.

MATCMIAIS

OU*MT>TV

12,000

12,000

12,000

5

uwt

yd2

yd2

^2

earl

t 'U-l»

1.85

A. 75

•̂

7.00

800

%Mt t t MO

2 of 3

TOTAL
TOTAL
COST

$22,200

$57.000

$84,000

$ 4,000



Metcalf&Edd
Engineers &Plann

P*OjCc t MO.

9849
l̂ ^k OF KIT MA* TV

PRBL
cooc

A • c o
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I»TM«IO«

ClraonTv P. Rprnn a

IVtTEM -lUMTSTCU

SUBTOTAL

ESTIMATE WORKSHEET

•UT MOCK MO

LAVOH

Ou*M*»T IMHT • 'UMIt

August 3, 1984
^MO4tCf ••*•«•

A.L. Tavlor - RCRA Landfill
•WiLBlMBWO 'MOV

R of torn I Inpr & I.parharp Cnnrrnl

TO»»«.

M*TC*l*l*

QU*«T*W UMT ( 'tmit

^

3 or 3

»OtM.

TOTAL
COST

$167,200
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mWMWWn.

SUrWARY

Sh. 2 of 2

Site Services, Hannover
MpAlfh k ^jif^fv Fmiln

P.ng 1 nrrr t ng

Contingency

Indirect^

TOTAL

ESTIMATE WORKSHEET

•LT IMO<« MO

(.••OH

<K.«.f.TT

:tc.

MMIT 1 -«MH>

15Z

5Z

15Z

57.

August 3. 198A

A.L. Tavlor Si te - RCRA Landfill
•U«LD*Mi£ MO 'Mril

M o n i t o r i n g Well System (Croundwater)

TO 1.1

w«ttm*LS
OU'.t.T. INHt • •««»

1 or 2

••»•«•

TOTAL
COST

$18.000

$ 2,700

$ 900

$ 2,700

$ 900

$25,200
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Croundwater Monitoring

Wells-301 deep, 4" ID,

Stainless Steel (1 up-

gradient, 2 dovngradie

Croundwater Monltorlne

Wells-1001 deep, 1.5"

ID.PVC (1 upgradlent.

2 downgradlent)

SUBTOTAL

ESTIMATE WORKSHEET

LABOH

OUAMf ITV

t)

U«T 1 'IMMl

o* ?•

August 3, 1984
^•ojtcr M*MI

A.L. Tavlor Site - RCRA landfill
IwiibtHa Ito 'wo*

Monitoring UP] 1 System (Croundwater)

TOtM.

M*ttMIA4_i

OU'NTIf*

3

3

(Mil I 'MM*

3.500

2.500

*»

%••€ t f i»O

2 o, 2

CBTMIATV ml

f«T*l

>

TOTH,
con

$10,500

S7r500

?i« nnn

ro
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SUMMARY

Sh. 2 of 3

Sh. 3 of 3

Site Services, Manoower
Hoalrh k Safvty F.qnlpr

fno 1 nff r 1 ng

Contingency

Indirect^

TOTAL

ESTIMATE WORKSHEET

li¥W~ •LT MOf • MO

LOBON

OU*M*lt«

:tc.

tMMI • 'WtHl

15f

5Z

15X

sr.

o*tt

August 3, 1984
^«W»J|C f M*Mt

A.!.. Tavlor Site - RCRA landfill
•W41IMMO M4 rnQ%

Surface Seal & Cover

tot *c

MAflfttAll

QU*HTiTT IMiT « '(WMt

1 Or 3

t*IM.

SUBTOTAL

toi»c
COST

$322,625

$ 87,000

$409,625

< A] A<;n

$ 20,500

$ 61,450

$ 20,500

$573,525
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SYSTEM 'SUMYSTCM

Topsoil, 12 inches

Geotextlle, jute mesh

6 inches of drain rock

40 nil, high density

polyethylene liner

18 Inches of clay-like

soil

SUBTOTAL

ESTIMATE WORKSHEET

• LT

L»»0«

OU'M'lfT uwt t 'IMIT

O* t<

August 3, 1984

A.L. Taylor Site - RCRA Landfill

Surface Seal & Cover

»0t««.

UAICIM/M.S

Out.1.1.

14,500

14,500

14,500

14,500

14.500

uwt

yd2

yd2

yd2

^2

yd2

( -IMMt

5.55

0.90

5.50

4.75

5.55

^

2 Of 3

»T»*ti ma ———————————

TOTM.

,

TOTAL
COST

S B0 r475

S 13.050

$ 79,750

S fi8,875

<5 «n A7-i

S177 ft71

ro
CO



Metcalf&Edd
Engineers & Mann

9849

PREL
coot

• • c o

J» INC ESTIMATE WORKSHEET
$&«* ———————————————————————————————————————

Brooks, Kentucky
ItTKMtOII f1"**

Gregory P. Beronja |

•VtTCtt 'tUMVlTCM

6 inch gravel gas

collection layer with

NC riser pipes

i
SUBTOTAL

•V.T IMOCB MO

LAWMt

OOAMTtTV IMMT • '«•«•»

O* t<

August 3, 1984

A.L. Taylor Site - RCRA Landfill
•w* ID* tod wo '*oi

Surface Seal & Cover

TOtM.

MAIEMlALS

OU*Mf If »

14,500

UWT

yd2

1 'UWT

6.00

^

iMft T M>

3 or 3

^•TIMaTI MU

»•?*«.

1

t

TOTAL
COST

$87.000

$«7tnnn

O
o
H-
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fJC,
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tYSTCM'tUMVmM

SUMMARY

Sh. 2 of 2

Engineering

Contingency

Indirect*

TOTAL

•IT *MM» MO

L«*0"

QUAMtlf T MM? 1 'WMt

5Z

15Z

52

August 3, 1984

A.L. Tavlor Site - Rf.HA i_anHfill

Revpop at- Inn

fOfM.

MAKIKM-S

9U»flT. IHMT i 1 'IMHT

1 or 2

CITMtATB Ml

?•»«.

TOTAL
COST

$17,200

$ 860

$ 2,580

$ 860

$21,500

rorr>
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mTCM'lWMVlTCM

Fertilizer; 0-20-20

applied at 450 Ibs. pei

acre and 38-0-0, urea

font, applied at 250

Ib.per acre.

Application of seed

Mixture

Nulchliut of seeded

areaa

SUBTOTAL

ESTIMATE WORKSHEET

•WOCa M>

L«BO«

4U*Mf ItV IM» 1 'IMIf

O*> VC

August 3. 1984

A.L. Taylor - RCRA Landfill

Revegetatlon

tOIM.

•AtcniM.1
au*M>'»

4.5

4.5

4.S

IMH?

A*

A.

A

1 'IMMT

405

720

270O

^

t**C(T MO

2 or 2

»•»•*.

\

TOT«L

C01T

$1.800

S3. 240

$17 I'm

$17 2OO

o
o
»—
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Brooks, Kentucky

Gregory P. Beronja

(VlTCtt'iUMVtTCM

SUMMARY

SH. 2 of 2

The Following Items

apply to excavation and

transportation costs:

site services Manpower,
Health & Safety, Equip. E

Engineering

Contingency

Indirect 9

TOTAL

ESTIMATE WORKSHEET

bvw »LT IMMH M>

L*M>M

OU*HtlT*

:c.

MMIt 1 'umt

15Z

5Z

15Z

5Z

o*tc

August 7. 1984
^ItOtlC T M*MI

A.L. Taylor Site

Soil Removal Option 1

toto.

$966,850

UATCMIM.S

OU*»TlT* uwt t •»••>

«•

%M« T MO

1 or 2

TOIAt.
TOTAL
COST

$3,972,745

$ 145,000

$ 48,340

$ 145,000

$ 48,340

$4.359,425

o
o
T——
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coot

• • c o

Excavation of Soil

Backfilling & Topsoll

Transport to CECOS.Int

Wllliawsbum.OH: 31,701

yd3/20 vd3/TL

CERCLA Disposal Fee

Diaoosa 1-CECOS-Oh lo

Ohio disposal tax

"TL - Truck Load
*T • Ton

a

ESTIMATE WORKSHEET

TO^-

L »l«0«

OUAHfflTV •MMt • 'UMI1

O* ft

August 7, 1984
*M>1«CI IIMll

A.L. Taylor Site

Soil Removal Option 1

TOf At.

UATtmALS

OUl.T.f.

31,700

32,000

1,585

31,500

31,500

IMKT

yd

,d3

TL*

T*«

T**

I 'IWMT

7.50

6.00

460

2.13

80

«.

tn€ C T **O

2 or 2

TOTAL

«

91 Disposal
rax

SUBTOTAL

TOTAi.
COST

$ 237,750

$ 192,000

$ 729,100

$ 67,095

$2,520,000

$ 226,800

$3,972,745

O
O
h- »
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Gregory P. Beronja

»T»TCM 'MMHT1TCH

_SUMJIARY

Sh. 2 of 2

The following items

apply to excavation

and transportation

costs:

Site Services, Manpower
Health 6 Safety. Equip.

Engineering

Contingency

Indirect s

fr*T At

ESTIMATE WORKSHEET

vtr TfCT MiM«H«

\.tmo*
QUAMVirV

Etc.

uw> ( 'UHII

15Z

5X

152

52

August 7, 1984

»AOJIC* NAMC

A.L. Taylor Site
•uaVBTMD rwn

Soil Removal Option 2

fOfM.

$2,298.250

fcMKC T MO

1 2
or

IIT«.*T1 ml ——————————

H*TCIMM.i

OU'MflfT U<MT 1 'UWf

^

TOtM.

t

tOT«L
COJt

$4^463.095

S 344.740

$ 114,410

$ 344.740

$ 114,910

$5,382.395
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IVtTCM'IUMTSTCM

Excavation of Soil

Backfilling & Too so 11

Transport to Waste

Management of Alabama,

31,700 yd3/20 yd3/TL

CERCLA Disposal Fee

Disposal-Waste Manageme

of Alabama, Erne lie, AL

Indlrects-Permits, Taxe

ESTIMATE WORKSHEET

•LT MtOflH HO

(.••on
QUAMtttv

It

;

unit • 'umt

A.L.
•uiLWue MI '*•

Soil

fotM.

August 7, 1984

Taylor Site
in—— '
Removal Option 2

UATfMlM.*

OUMTIt.

31,700

32.000

1,585

31,500

31,500

imtt

yd3

ydj

TL

T

T

( 'UMt

7.50

6.00

1,300

2.13

55

~

2 o* 2

tOtAt.

t

10Z of dis-

posal cost

SUBTOTAL

TOTAL
COST

$237,750

S i q ? , inn

$2.060.500

$ 67,095

$1,732,500

$173.250

$4,463,095
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APPENDIX E

COMMENTS ON THE KENTUCKY GEOLOGIC SURVEY'S REVIEW OP
A REPORT PREPARED BT 6BOSCIINCE RESEARCH ASSOCIATES

This appendix covers Metcalf & Eddy's review of the

Kentucky Geologic Survey's (KGS) attached letter dated June 15,

1984. The KGS letter contains their comments regarding the

Geosciences Research Associates, Inc. (GRA) report on the

hydrology at the A. L. Taylor site (Bydrologic Investigation, A.

L. Taylor Site, Bullitt County, Kentucky, May 9, 1984) have been

reviewed. The KGS critique of the report is presented as two

general comments with discussion, followed by seven specific

comments concerning the report conclusions. The KGS comments

largely address issues that were discussed in this addendum.

The first general comment is that the estimated

groundwater flow velocities are too low. The KGS points out that

the groundwater flow rate computed by GRA was incorrect due to

the omission of porosity in the calculation. The Metcalf * Eddy

calculations (Appendix A of this document) include a porosity

factor in calculating the aquifer flow velocity (travel rate).

The inclusion of a porosity factor in the computation increases

the calculated velocity. The KGS further states that GRA used
the lowest hydraulic conductivity value obtained during testing

at the site to calculate the groundwater flow velocity. Hetcalf
6 Eddy used a conservative hydraulic conductivity (1.4 x 1CT5

cm/sec) in calculating the aquifer flow velocity, resulting in a
value that is over 40 times larger than the GRA calculation. The

E-l
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KGS cc-.cludes that the flow rate could be as high as 10 f t / y r ,

based on a porosity of 10 percent . This compares reasonably well

wi th the value of 2 .41 f t /y r calculated by Metcalf & Eddy, based

on a porosi ty of 30 percent ( 7 . 2 f t /yr at a porosity of 1 0 % ) .

The second KGS general comment concerns the water qual i ty
*

testing program and the selection of the depth intervals that

were screened in the moni to r ing wells. Metcalf & Eddy agrees

w i t h the KGS that groundwater sampling for "target" compounds may

be inconclusive. Metcalf & Eddy discussed th GRA sampling

program ear l ie r in the addendum. The KGS also states that the

moni to r ing wells may not have been screened in the proper

intervals to detect possible contaminants . The moni tor ing wells

were screened at varying intervals (wells 1, 2 fc 5 were screened

in weathered shale, well 3 was screened in the lower si l ty clay &

upper weathered shale, and well 4 was screened in the lower

alluvial/col-luvial mater ia ls) . The water quality data therefore

represent d i f f e r e n t geologic zones and may not be indicat ive of

the fu l l extent of contaminat ion in eacn zone.

The KGS memo concludes wi th seven comments regard ing the

conclusions in the GRA report .

E-2
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KGS
Comment No. MtE Comment

1.

2.

3.

4.

5*6

7.

M&E agrees that hydraulic conductivities
ranging from 10~5 to 10~6 c»/atc are in the
normal range for silt, cilty sand, or
sandstone. Whether or not these values should
be considered "very low" (as described by GRA)
is a matter of opinion.

*

The groundwater flow direction appears to be
in the direction of Wilson's Creek. However,
as discussed on pg. 2-23 of this document, no
water level contour map has been prepared for
the A. L. Taylor Site, and therefore
groundwater flow directions and gradients are
largely assumed.

Flow rates were discussed above in response to
the first KGS general comment.
Metcalf ft Eddy's calculations show significant
groundwater flow rates in the
alluviua/colluvium and the weathered shale.

Based on Metcalf t Eddy's review of previous
reports, it appears that the groundwater both
on-site and off-site is contaminated.

The discussion of the final cover (clay cap)
is summarized on pg. 3-12 of this document.

E-3
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APPENDIX F

SUMMARY OF PROPOSED REMEDIAL ALTERNATIVE COSTS

This section summarises, in Table F-l, the costs of the

remedial alternatives proposed by Ecology and Environment* Inc.

(EfcE) in their September 23, 1962 report, the PRP̂  consultants in

their September 1983 report, and Metcalf t Eddy in this report.

Table F-l presents the capital costs, present worth,

operation and maintenance (OfcM) costs with no cost escalation

consideration, present worth OtM costs with the cost escalation

factor equal to that of the interest rate, and the total cost.

The costs presented for the EfcE remedial alternatives are

average costs of their upper and lower cost estimates.

F-l
«r <c •(.' • e oo <
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TABLE F-l. SUMMARY OF PROPOSED REMEDIAL
ALTERNATIVE COSTS

Alternative

E4E Minimi*
Action Alternative

EfcE Onslte Containment
Alternative

E4E Excavate -and
Relocate Alternative

PRP Consultant Onsite
Containment Alternative

RCRA Landfill Alternative

RCRA Off site Disposal
Alternative 11

RCRA Off site Disposal
Alternative 12

Capital Cost

$157,000

$602,000

$2,934,000

$531,875

$1,423,100

$4,359,425

$5,497,285

OiM Costs OfcM Costs'1*

$114,676 $332,200

$239,290 $704,000

$86,396 $242,200

$114,676 $332,200

$294,656 $890,300

-

-

Total .Costs12*

$489,200

$1,306,000

$3,176,200

$864,075

$2,313,400

$4,359,425

$5,497,285

C
C
K>
N>
IP
U>

1. These costs assume that the cost escalation factor is the same as the
rate, 10%.

2. The total cost includes the O*M costs with the cost escalation factor
interest rate.

interest

the same as the
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BRECKINRIDGE COUNTY 15

200 to 250 feet above the plain. The plateau, which
is generally higher in the east than in the west, is
moderately to deeply dissected. Large flat-topped
ridges are present in several parts of the county.
These flat areas, developed on resistant rock forma-
tions, give these regions a tableland appearance.
Locally isolated hills or ridges rise 80 to 100 feet
above the plateau surface. Rough River, Clover and
Sinking Creeks, and other smaller streams are en-
trenched 100 to 150 feet below the upland. En-
trenchment is greater near the Ohio River.

The highest elevation is approximately 920 feet,
and is in the High Plains area of the extreme eastern
part of the county on the drainage divide between
tributaries of the Ohio River and Rough River. The
greatest local relief is in the vicinity of the Ohio
River. In the northeastern corner of the county, the
difference in elevation from one hilltop to the Ohio
River flood plain is 500 feet in a distance of about
3/4 mile. Locally, precipitous cliffs are present
along some of the streams.

The elevation of Hardinsburg, the county seat, is
714 feet. Elevations of other communities are
Cloverport, 411 feet; Custer, 824 feet; Glen Dean,
466 feet; Harned, 755 feet; Irvington, 620 feet;
Lodiburg, 520 feet; Madrid, 773 feet; McDaniels,
670 feet; and Stephensport, 423 feet. The elevation
of Rough River Lake at normal pool level is 495
feet.

BULLITT COUNTY

Bullitt County, located in northern Kentucky im-
mediately south of the Louisville area, has a diverse
topography. The extreme eastern tip of the county
is in the rolling hills of the Outer Blue Grass region.
The western part of the county is in the area of rug-
ged topography of the Knobs and dissected upland
behind Muldraugh Hill (Highland Rim escarp-
ment). Between these eastern and western portions
of the county is a region containing some broad flat
areas— an upland plain developed on resistant rocks
and wide alluviated valleys carved from soft rocks.

Elevations generally decrease from about 700 feet
in the eastern part of the county to 500 feet at the
edge of the Knobs region and upland escarpment.
The lowest elevations in the county are in the valleys
of Rolling Fork and Salt River, which form the
western boundary of Bullitt County. The elevation
of Salt River where it leaves the northwestern corner
of the county is about 385 feet. Broad, alluviated
flats adjacent to the lower reaches of Salt River are
approximately 450 feet in elevation.

Muldraugh Hill, an eastward-facing cuesta, and
the isolated round hills or knobs carved from this
upland are the most conspicuous topographic
features of Bullitt County and contain both the
highest elevations and the sites of greatest local
relief. Slopes are steep but cliffs are rare. Individual
knobs may rise 400 feet or more above the valleys of
Rolling Fork and Salt River. The highest elevation
in the county is 998 feet, the top of a knob some 3
1/2 miles northeast of Lebanon Junction. Elevations
of some other knobs are Buttonmold Knob, 804
feet; Dawson Knob, 980 feet; Phelps Knob, 789
feet; and the knob on which the lookout tower in
Bernheim Forest is located, 921 feet. Precise eleva-
tions have been determined for many more peaks,
and this information can be obtained from in-
dividual topographic maps.

The hills and ridges at the eastern edge of
Muldraugh Hill may attain elevations in excess of
900 feet. Two points adjacent to Brooks Hill have
elevations of 912 and 917 feet, some 400 feet above
the lowland immediately to the east. This upland
area decreases in elevation toward the western
border of the county where ridgetops are generally
700 to 750 feet in elevation, approximately 300 feet
above the flood plain of the Ohio River.

The elevation of Shepherdsville, at the court-
house, is 449 feet. Other elevations of interest in-
clude Belmont, 456 feet; Brooks, 515 feet; Cler-
mont, 478 feet; Lebanon Junction, 454 feet; Mount
Washington, 688 feet; and the entrance to Bern-
heim Forest, approximately 500 feet.

BUTLER COUNTY

Butler County is located near the southeastern
edge of the Western Kentucky coal field. The
meandering valley of Green River is the most con-
spicuous topographic feature in the county. Green
River marks portions of the southern and north-
western boundaries and bisects the county in a
northwesterly direction. Great Bend, a large
meander loop almost 9 miles long and 2 to 3 miles
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GEOLOGIC QUADRANGLE MAP
BROOKS QUADRANGLE. KENTUCKY

GQ-961

E X P L A N A T I O N

Qal

"Alluvium

Qia

'Lacustrine deposits

Ql

5<

"Loess

Qt

"Terrace deposits

"Adapted in part from soil map of Jefferson
County (Zimmerman, 1966)

• Ms "

Contact
Dotted where concealed; not shown where extensively

concealed by mapped surj'icial deposits. See unit
descriptions for discussion. Triangles indicate
selected localities where contact was well exposed at
time of mapping

Strike of vertical joint

Y
Strikes of vertical joint sets

Bearing of sole mark lineation
in siltstone bed

Salem Limestone

Structure contours
Drawn on top of New Albany Shale in west, top of

Laurel Dolomite in east. Projected where contoured
horizon is missing. Contour interval 10 feet

DRILL HOLES FROM WHICH SUBSURFACE
DATA WERE OBTAINED

Harrodsburg Limestone

Borden Formation
Mbm, Muldraugh Member

tMbh, Holtsclaw Siltstone Member
Mbn, Nancy Member
St. siltstone beds

f M bk, Kenwood Siltsttme Member
o. .Vew providence ShaU Member

Z
<

USGS auger hole

Water well

Quarry

Abandoned quarry

X
Clay pit

Abandoned clay pit

X7656-SD

Outcrop of fossil-bearing strata



N'ew Albany Shale and Beechwood Limestone
Member of Seilersburg Limestone
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Louisville Limestone

Waldron Shale

SI

Laurel Dolomite

So

Osgood Formation

Brassfield Formation

UNCONFORMI TYt?)

Ods

Saluda Dolomite Member of
Drakes Formation

at

Artificial fill

-The Holtsclaw Sandstone (Butts, 1915) is here rede-
fined as the Holtsclaw Siltstone Member of the
Borden Formation. The type locality is at Hols-
claw Hill, located near the west boundary of the
quadrangle

The Kenwood Sandstone (Butts, 1915) is here rede-
fined as the Kenwood Siltstone Member of the
Borden Formation

ECONOMIC GEOLOGY
Crushed limestone and dolomi te for agr icu l ture .

aggregate, and fi l l are obtained f rom the Louisvi l le
Limestone and Laurel Dolomite. Three quarries were
operating in the Louisville Limestone at the t ime of
mapping. The now abandoned quarry just east of the
Kentucky Turnpike south of Hebron Lane furnished
much of the base course and aggregate for the Turn-
pike that lies in the quadrangle. Additional f i l l ma-
terial for the Turnpike was obtained from two large
borrow pits in the weathered New Albany Shale.

Clay from the New Providence Shale Member of the
Borden Formation is used for making brick and tile
at the Coral Ridge pit of the General Shale Products
Company at the southwest end of South Park Hills,
and is converted to l ight -weight aggregate at the
Hubers Kenlite Station pit of the Ohio River Sand
Company in the central part of the quadrangle. Clay
from the lacustrine deposits of the Salt River-Rolling
Fork ponding in the southern part of the quadrangle
may be suitable for brick and tile according to analy-
ses of samples from the Lebanon Junction quadrangle
to the south (Peterson, 1967). This clay, as well as
clay shale from the New Providence Shale Member,
becomes plastic when wet, and roads on this material,
where inadequately drained, tend to y ie ld and push
out under heavy traffic, or to slump or f low on over-
steepened cuts.

Dimension stone has been quarried from local small
pits in the Kenwood Siltstone Member of the Borden.

At least seven test wells have been drilled in the
quadrangle in unsuccessful attempts to discover
commercial amounts of oil and gas.

Water for domestic and farm use is readily obtained
from wells in the carbonate units east of the Turn-
pike. Springs issue from their base directly above the
Osgood Formation and Waldron Shale. N'on-saline
ground water is diff icult to obtain from the area
underlain by the Borden in the western part of the
area, except from local shallow wells in the Muldraugh
Member or the Harrodsburg Limestone. Some water
is available from gravel lenses near the base of the
lacustrine deposits. (See also Palmquist and Hall.
1960.1

The quadrangle is in an area of rapid suburban resi-
dential development owing to its proximity to Louis-
ville. Because of the lack of permeability in the Borden
Formation, New Albany Shale, and lacustrine deposits,
and because of solution cavities in the carbonate units
to the east, most of the mapped area is unsuited for
septic tank or cesspool methods of sewage disposal.
Provision should be made for adequate sewage dis-
posal plants for all areas of suburban development.
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HYDROLOGIC CONDITIONS, LOUISVILLE AREA, KENTUCKY C5

Area of report

0 SO MILES

FiotraE 1.—Area covered by this report.

nishes water suitable for all local uses, provides a navigation avenue for
80 million tons of freight annually (1959-61), and provides recrea-
tional areas. The average discharge of the river at Louisville is so
large—113,900 cfs (cubic feet per second), or more than 73 billion
gallons per day—that a water shortage seems inconceivable. Despite
the abundance of water, its chemical and biological quality is affected
by contamination from untreated domestic sewage and industrial
wastes discharged into the river upstream from Louisville.

The smaller streams in the Louisville area, which all flow directly or
indirectly into the Ohio River, are relatively unimportant as sources
of water because their flows in dry years become very low or cease
entirely.

The part of local precipitation that does not become surface runoff
or is not evaporated enters the ground and replenishes soil moisture or
seeps further downward to the zone of saturation and recharges the
ground-water reservoirs. Ground water in the area is discharged
through wells and springs or moves generally westward and north-
westward where it seeps into the river or leaves the area as subsurface
underflow. Figure 2 is a generalized diagram showing the occur-
rence and direction of movement of waters in the Louisville area.

GEOLOGIC FBAMEWOBK

The geologic framework that controls the availability of water in
the Louisville area is illustrated by the block diagram (pi. 1). The
upland areas are underlain by shale and limestone of Silurian, Devo-
nian, and Mississippian ages. These rocks dip to the southwest at
about 40 feet per mile. The present valley of the Ohio River along the
western and northwestern part of the area was cut into the shale and
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HTDROLOGIC CONDITIONS, LOUISVILLE AREA, KENTUCKY C7

limestone during glacial times. The rock valley is filled with alluvium
of Quarternary age which underlies the Ohio River flood plain to a
maximum depth of 130 feet. (In this report, the Ohio River flood
plain is denned as the entire surface area of the alluvium filling the
rock valley.) The alluvium consists of glacial outwash, sand, and
gravel and a blanket of Recent silt and clay, and is connected
hydraulically with the Ohio River along much of its course in the
area.

The glacial deposit of sand and gravel in the flood plain has a vast
water-storage capacity and high transmissibility and is the principal
aquifer in the Louisville area. The limestone provides a secondary
aquifer, particularly where solution openings occur along extensive
joint systems and well-formed bedding planes. Limestone in the cen-
tral part of Jefferson County yields water to many domestic wells.
and the limestone bedrock beneath the glacial sand and gravel in the
city yields large quantities of water to industrial wells.

The clay and shale are not significant as aquifers but are important
because they influence the flow of water to and from other formations.

Formations of Ordovician and Silurian ages are exposed in the
eastern third of the county. Formations of Mississippian use com-
prise the bedrock of the Knobs area in the southwestern part of the
county. These formations, however, are not of hydrologic importance
locally and are not denned in the local hydrologic system.

HYDROLOGY

The Louisville area is at times affected by cold airmasses from the
northwest and Great Lakes area, by the warmer air sweeping up the
Mississippi and Ohio Valleys from the Gulf region, and by the meeting
of these two opposing airmasses. The resulting variation in precipi-
tation affects the local hydrologic system.

The normal annual precipitation at Standiford Airport (U.S.
Weather Bur. records) for the period 1931-60 is 41.32 inches. (See
fig. 3.) If it is assumed that this amount is the average throughout
the' Louisville area and that losses to evaporation and transpiration
are about 60 percent of the precipitation, an average of nearly one-
third of a billion gallons is added daily to the amount of water that
moves through the area, either on or in the ground. This is less than
one-half of 1 percent of the average amount of water that the Ohio
River brings in from outside the area each day.

In the eastern third of Jefferson County and in the Knobs area south
of Louisville, topographic highs and lows are pronounced, and much
of the precipitation leaves the area rapidly as overland runoff to local
streams. Only a small amount of water seeps below the soil mantle
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FIGURE 3.—Departure from normal precipitation at U.S. Weather Bureau
station. Louisville. Ky.. 1943-62. Normal precipitation determined by U.S.
Weather Bureau, based on period 1931-60.

to the underlying limestone. In the central part of the county, and
extending to the Ohio River valley, the relief is relatively flat, the
runoff is generally slower, and recharge to ground-water storage in
the underlying limestone is substantially higher. Ground-water flow
is generally toward the Ohio River valley except in the extreme east-
ern part of the county where the flow is toward the south.

In the flood plain the many buildings and great amount of pavement
limit the area in which water can enter the ground; also, the low
permeability of a silt-and-clay blanket impedes downward seepage of
water into the more permeable sand and gravel. Consequently, direct
recharge of the alluvial aquifer by precipitation is decreased. Infil-
tration from the Ohio River in the northeastern part of Louisville and
flow through the rock valley wall are major contributors of water to the
sand and gravel. The deposit of sand and gravel with its vast storage
of water, estimated to be nearly 100 billion gallons (Bell, 1962), sup-
plies many industrial wells in the area and is the source of water for
the Louisville Extension Water District in the southwestern part of
the county.

Water in the area is predominantly of calcium magnesium bicar-
bonate type and contains appreciable concentrations of sulfate.
Ground water is generally harder than surface water and contains
more dissolved solids.

RELATION OF HYDROLOGIC SYSTEM TO WATER UTILIZATION

The Louisville area has an abundant water supply: Its optimum
use is controlled primarily by the (!') variation of precipitation (sea-
sonal and local), (2) hydrologic character of soil and rock, and (3)
dynamics of fluid flow.
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clay below a depth of about 16 inches. It is exposed in
some places. There are a few shallow gullies.

The plow layer is low in organic-matter content and
thus is generally difficult to till. The natural fertility is
moderate, and the response to fertilizer is fair. Liming
is beneficial, except where the neutral subsoil is exposed.
The moisture-supplying capacity is moderate, and crop
yields may be reduced because of insufficient moisture.
Permeability is slow in the subsoil. The depth of the
root zone is limited to about 16 inches by the calcareous
subsoil1.

Because the erosion hazard is severe, this soil is not
well suited to cultivated crops. It is best suited to pasture
and wood crops. Kentucky 31 fescue and sericea lespedeza
grow well. (Capability unit VIe-2; woodland suitability
group 11; wildlife productivity group 3)

Breaks and Alluvial Land
This is a miscellaneous land type that consists of areas

of unconsolklated alluvium. These areas are along the
Ohio River. Most are strongly sloping or steep, and a
few are nearly level. Some include an escarpment. The
alluvium washed from the upper part of the Ohio River
drainage basin. In places trie deposits of alluvium are
recent and are subject to yearly change, but in other
places they have remained long enough to be distinguish-
able as weakly developed terrace soils. The soil material
is mostly medium textured, but it is coarse textured hi
places and fine textured in others.

This land type is subject to flooding and consequently
is not suitable tor cultivation or for pasture. During the
spring flood season, rapid river currents often severely
scour the areas or leave new deposits of alluvium. Over-
flows of short duration are likely to occur at any time
during the normal cropping season.

Breaks and Alluvial land (Br).—This miscellaneous
land type is not suitable for agricultural use. Occasion-
ally a small strip is planted to corn, but the crop is gen-
erally damaged or lost. (Capability unit VIIe-4; wood-
land suitability group 16; wildlife productivity group 3)

Captina Series
The Captina series consists of moderately well drained,

level to gently sloping soils on low terraces along Flovds
Fork and along large creeks in the limestone area. The
acreage is moderate. These soils formed in old alluvium
that washed from soils of limestone origin. They have a
compact, brittle fragipan at a depth that ranges from 18
to 26 inches. Representative profile:

0 to 10 inches, dark-brown, friable silt loam.
10 to 21 inches, dark yellowish-brown, friable silty clay loam;

blocky structure.
21 to 38 Inches, mottled yellowish-brown and gray, firm silty

clay loam; compact and brittle (fragipan).
38 to 48 inches, yellowish-brown and gray, firm silty clay;

massive.
Captina soils are strongly acid. They are moderate in

natural fertility but respond well to fertilizer. The depth
of their root zone is limited by the fragipan.

These soils, for the most part, have been cleared and
are presently cultivated or in pasture. They are suited
to most crops that do not require good drainage and a

deep root zone. Most areas are above the normal flood
plain and, therefore, are only occasionally flooded.

Captina silt loam, 0 to 2 percent slopes (CaA).—This
is a moderately well drained, alluvial soil that has a fragi-
pan. Normally the plow layer consist of dark-brown,
friable silt loam and is about 9 or 10 inches thick. The
upper part of the subsoil is dark yellowish-brown silty
clay loam, and the lower part, or fragipan, is mottled
yellowish-brown and gray, firm, compact, brittle silty clay
loam. The fragipan, which begins at a depth of about 21
inches, restricts the movement of water and limits the
depth of the root zone.

The plow layer is medium in organic-matter content and
is easy to till. It is moderate in natural fertility but bene-
fits from fertilizer. It is strongly acid but responds well
to lime. Surface runoff is slow, consequently some areas
remain wet after a rainy period. Permeability is moder-
ate in the upper part 01 the subsoil and very slow in the
lower part. The moisture-supplying capacity is limited
because of the fragipan.

This soil is well suited to Kentucky 31 fescue, redtop,
alsike clover, red clover, Kobe lespedeza, and Korean les-
pedeza. It is not well suited to alfalfa and other deep-
rooted crops. Corn and soybeans can be grown, but yields
are moderate and high-level management must be used.
Erosion is not a limitation, so intensive cultivation is not
harmful. Crops in the lower lying areas may be damaged
by occasional floods. Crop yields may be reduced during
a dry period. (Capability unit IIw-1; woodland suit-
ability group 5; wildlife productivity group 2)

Captina silt loam, 2 to 6 percent slopes (CcB).—This is
a moderately well drained, alluvial soil that has a fragi-
pan. Normally the plow layer consists of dark-brown,
friable silt loam and is about 8 inches thick. The upper
part of the subsoil is dark yellowish-brown, friable silty
clay loam, and the lower part, which is the fragipan, is
mottled yellowish-brown and gray, firm, compact silty
clay loam. The fragipan, which begins at a depth of about
24 inches, limits the depth of the root zone and restricts
the movement of water.

Mapped with this soil are a few spots of soils that have
slopes stronger than 6 percent and a few areas of soils that
are slightly eroded.

The plow layer is generally medium in organic-matter
content and is easy to till. It is moderate in natural fer-
tility but benefits from fertilizer. It is strongly acid, but
it responds well to lime. The moisture-supplying capacity
is limited because of the fragipan.

The erosion hazard is slight. Nevertheless, if culti-
vated, this soil needs specific conservation practices that
will effectively control runoff and erosion. Crop yields
may be reduced during a dry period. (Capability unit
IIe-6; woodland suitability group 5; wildlife productivity
group 2)

Captina silt loam, 6 to 12 percent slopes, eroded
(CaC2).—This is a moderately well drained,-alluvial soil
that has a fragipan. Normally the plow layer consists
of grayish-brown, friable silt loam and is about 6 inches
thick. The subsoil is yellowish-brown silt loam in the
upper part and grades to yellowish-brown, mottled gray
and olive silty clay loam below a depth of 21 inches.
This lower part of the subsoil is the fragipan; it is com-
pact and brittle, and it limits the depth of the root zone
and restricts the movement of water. In plowing, ma-



JEFFERSON COUNTY, KENTUCKY 29

The natural fertility of this soil is moderate, and the
reaction is medium acid. The root zone is deep, and the
moisture-supplying capacity is high. Permeability is
moderate in the subsoil.

This soil is subject to severe erosion and consequently is
not suited to cultivated crops. It is well suited to_ pas-
ture and has a high potential for wood crops. Under
good management, all the local grasses and legumes grow
well. The operation of machinery on this soil is restricted,
and the control of weeds and brush is difficult. (Capabil-
ity unit VIe-7; woodland suitability group 10; wildlife
productivity group 2)

Muskingum Series
This series consists of shallow, somewhat excessively

drained soils on moderately steep or steep slopes of the
Knob Hills. These soils are of moderate extent.. They
formed principally in residuum derived from shale, silt-
stone, and some sandstone, but in some areas the upper
layers formed in loess (windblown silt) that is as much
as 20 inches thick. The deeper soils generally have a
thicker mantle of loess. Representative profile:

0 to 3 inches, dark-gray, very friable silt loam.
3 to 6 inches, grayish-brown, very friable silt loam.
6 to 18 inches, yellowish-brown, friable silt loam ; very strongly

acid.
18 to 25 inches, light olive-brown to yellowish-brown silt loam;

few variegations in lower part; abundant small fragments
of shale and siltstone; very strongly acid.

25 inches +, siltstone and shale bedrock.
The shale and siltstone fragments on the surface and

throughout the soil material vary in number from place
to place. The depth to bedrock ranges from about 20 to
36 inches.

Muskingum soils are moderate in natural fertility, and
they are very strongly acid. Because they are steep and
shallow, they are best suited to woods and to pasture.
Only a small part of their acreage, however, has been
cleared for pasture.

Muskingum stony soils, 30 to 50 percent slopes (MuF).—
These are somewhat excessively drained, shallow soils that
formed in residuum derived from siltstone, sandstone, and
shale. Very fine grained sandstone and siltstone, 10 to
36 inches in diameter, are common on the surface and
throughout the soil material. Larger stones and outcrops
are scattered throughout the area. Generally the surface
layer and the subsoil consist of silt loam, but in a few
areas the lower part of the subsoil ranges from silt loam
to silty clay loam. Normally the surface layer is brown
and the subsoil is yellowish brown. The depth to bedrock
ranges from 20 to 36 inches.

These soils are moderate in natural fertility, and they
are strongly acid. Their moisture-supplying capacity is
low, and they are limited in use by droughtiness. The
depth of the root zone is limited by loose stones in the soil
material.

These soils are not suitable for cultivation and ordi-
narily are not suitable for pasture. Their potential for
wood crops is only fair, but generally trees are the best
use. The steep slopes preclude the use of machinery in
most places. (Capability unit VIIs-2; woodland suitabi 1-
ity groups 8 and 9; wildlife productivity group 3)

Newark Series
The Newark series consists of deep, somewhat poorly

drained soils of the first bottoms. These soils are widely
scattered throughout the creek and river valleys. Their
acreage is moderate. Those soils along small creeks
formed in sediment that washed mostly from soils of lime-
stone origin, and those in the Ohio Valley formed in mixed
sediment that washed from the upper part of the Ohio
River basin. Representative profile:

0 to 9 inches, dark grayish-brown, friable silt loam.
9 to 17 inches, dark grayish-brown, friable silt loam; few olive-

brown mottles; massive.
17 to 48 inches +, dark grayish-brown silt loam; many olive

and gray mottles ; massive.
In some areas the material below the surface layer is

silty clay loam or loam; in places it is stratified.
Generally these soils are slightly acid. They have a

high moisture-supplying capacity, a deep root zone, and
other qualities that promote plant growth.

These soils, for the most part, are cultivated. If drained
they can be cultivated continuously, and they are produc-
tive. Nearly all of the locally grown crops are suitable.
The lower lying areas are subject to flooding, but floods are
of short duration and usually occur before the normal
crop season.

Newark silt loam (Ne).—This is a deep, somewhat
poorly drained soil of the first bottoms. It formed in
recent alluvium that is principally of limestone origin.
The surface layer normally consists of dark grayish-
brown, friable silt loam and is about 9 inches thick. * The
upper part of the subsoil is dark grayish-brown silt loam
that has a few olive mottles. The lower part, which begins
at a depth of about 17 inches, is mottled grayish-brown
and olive silt loam.

Mapped with this soil is a small acreage of soils that
have a surface layer of silty clay loam.

The plow layer of this soil is medium in organic-matter
content and is easy to till. The natural fertility is mod-
erately high, and generally fertilizer increases productiv-
ity. The reaction is slightly acid, but the response to lime
is good. The moisture-supplying capacity is high, and
plants seldom are damaged because of insufficient water.

This soil is suited to corn, soybeans, and other general
crops. It is not subject to erosion and it can be cultivated
continuously under high-level management. Occasionally.
floods late in spring may delay plowing and planting, and
in some years floods may damage growing crops in low-
lying areas. Wetness can be reduced in most places by
tile and surface drainage. (Capability unit IIw—1; wood"-
land suitability group 3; wildlife productivity group 2)

Otway Series
This series consists of shallow, somewhat excessively

drained, strongly sloping soils. These soils are not ex-
tensive but are widely scattered throughout the eastern
third of the county. They formed in residuum derived
from soft, calcareous shale (marl) and from some thinly
interbedded limestone. Representative profile:

0 to 4 Inches, very dark grayish-brown silty clay; slightly
sticky.

4 to 10 Inches, olive silty clay or clay; sticky and plastic;
•troof. biocky structure.
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10 to 15 inches. olive-gray clay variegated with olive brown and
olive ; very plastic ; massive; calcareous.

15 inches +, weathered, calcareous shale i.marl).
These soils are low in natural fertility. They are mildly

alkaline to strongly alkaline. The heavy, calcareous clay
limits the depth of their root zone, and thus their moisture-
supplying capacity is low. Plants do not receive sufficient
moisture, especially during a dry period.

These soils are susceptible to severe erosion and conse-
quently are not suitable for cultivation. They are suited
to pasture and to woods, but their yield potential is low.
About half of the acreage has been left wooded. The
wooded areas, for the most part, have been cut over and
contain low-quality trees. Some idle fields are going back
to woods.

Otway silty clay, 12 to 20 percent slopes (OcD).—This
is a shallow soil that formed in residuum derived from
calcareous shale (marl). It is on strongly sloping hill-
sides in the eastern third of the county. Normally the
surface layer consists of very dark grayish-brown silty
clay and is about -i inches thick. The subsoil is olive,
plastic silty clay in the upper part and grades to calcareous
clay at a depth of about 12 to li inches.

A few areas where slopes are stronger than 20 percent
are mapped with this soil.

The root zone of this soil is shallow; its depth is limited
by the heavy, calcareous clay. The moisture-supplying
capacity is low, and plant growth is affected in a dry
period. The natural fertility is moderately low, and the
response to fertilizer is poor because of other limiting
characteristics of the soil. This soil is mildly alkaline, or
it is calcareous. It is medium in organic-matter content
and is generally difficult to till. If plowed when too
moist, it is likely to clod.

Erosion, is a severe hazard on this soil, and consequently
cultivation is not practical. The soil is suitable for pas-
ture and woods, but its yield potential is low. (Capa-
bility unit VIe-1; woodland suitability group 11; wildlife
productivity group 3)

Otway silfy ciay, 12 to 20 percent slopes, severely
eroded (OcD3).—This is a shallow soil that formed in re-
siduum derived from calcareous shale (marl). In most
places the original surface layer has been removed, and
the present plow layer consists of grayish-brown and olive,
plastic clay. It is about 4 inches thick. The subsoil is
olive-gray and gray, plastic, calcareous clay.

A small area where slopes are stronger than 20 percent
is mapped with this soil.

The root zone of this soil is shallow; its depth is limited
by the calcareous clay. The moisture-supplying capacity
is low. The natural fertility also is low.

This soil, because of unfavorable characteristics, is not
suitable for cultivation. Under high-level management it
produces only limited pasture from Kentucky 31 fescue or
from sericea lespedeza. Its potential for wood crops is
low. Redcedar is the most suitable kind of tree for this
soil. (Capability unit VIIs-3; woodland suitability group
11; wildlife productivity group 3)

Purdy Series
The Purdy series consists of level, poorly drained soils

on low terraces along small creeks in the Knob Hills.
The acreage is small. These soils formed in old alluvium

that washed principally from soils of sandstone and <hale
origin. They have a brittle, compact fragipan at a depth
of 14 to 26 inches. Representative profile :

0 to S inches, dark grayish-brown, friable silt loam ; many gray
mottles.

8 to IS inches, pale-brown silty clay loam; many gray mottles.
18 to 36 inches, mottled gray, grayish-brown, and yellowish-

browu silty clay loam; compact and brittle (fragipan).
These soils are medium acid or strongly acid. Their

potential for most row crops is moderately low, so they are
used mostly for pasture and hay. Some areas have been
left wooded, mainly because the soils there are too wet for
any other use. Most areas are flooded occasionally.

Purdy silt loam (Pd).—This is a level, poorly drained
soil on low terraces along creeks. Normally the plow layer
consists of dark grayish-brown, friable silt loam and is
about 8 inches thick. The subsoil, to a depth of about 18
inches, is pale-brown silty clay loam that has many gray
mottles. It grades to mottled gray, grayish-brown, and
yellowish-brown silty clay loam that is compact and brit-
tle. This lower part of the subsoil is a fragipan. It
limits the depth of the root zone and restricts the move-
ment of water.

The plow layer is low in organic-matter content but
nevertheless is easy to till. The natural fertility is mod-
erately low, and the response to fertilizer is only fair
because of other unfavorable characteristics of the soil.
The reaction is strongly acid, but lime helps to correct the
acidity. The moisture-supplying capacity is moderately
low, and plants are generally damaged in a dry period
because of insufficient moisture.

This soil is not subject to erosion, so it can be cultivated
continuously but under high-level management. It is best
suited to soybeans, alsike clover, Korean lespedeza, and
crops that tolerate some wetness. Wetness in spring and
after heavy rains often delays plowing and cultivation.
(Capability unit IVw-1; woodland suitability group 3;
wildlife productivity group 3)

Robertsville Series
The Robertsville series consists of poorly drained allu-

vial soils on low terraces along Floyds Fork and along
large creeks in the limestone area. The acreage is mod-
erately large. These soils formed in old alluvium that
washed from soils of limestone origin. They have a brit-
tle, compact fragipan at a depth of 12 to 20 inches.
Representative profile:

0 to 6 inches, grayish-brown, friable silt loam; few (,ray
mottles.

8 to 15 inches, gray silt loam; many brown mottles; weak
blocky structure.

15 to 38 Inches, mottled gray and yellowish-brown silty clay
loam ; compact and brittle (fragipan).

The fragipan is weakly developed in some areas.
Generally these soils are very strongly acid. Their

potential for most row crops is low, mainly because they
are wet and have a fragipan. Thus, they are used mostly
for hay and pasture crops that tolerate wetness. Some
excessively wet areas have been left wooded.

Robertsville silt loam 1Kb).—This is a nearly level,
poorly drained, alluvial soil on low terraces along creeks.
Normally the plow layer is grayish-brown, friable silt loam
that has a few gray mottles. The subsoil, to a depth of
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IIe-2; woodland suitability group 7; wildlife produc-
tivity group 1)

Woolper silty clay loam, 6 to 12 percent slopes, eroded
(WmC2).—This is a deep, well drained or moderately well
drained soil at the base of steep, limestone hillsides. Nor-
mally the plow layer consists or dark-brown silty clay loam
and is about 6 inches thick. The subsoil is dark yellowish-
brown silty clay loam in the upper part and grades to
yellowish-brown or dark yellowish-brown silty clay at a
depth of about 8 to 10 inches. The lowermost part of the
subsoil, which begins at a depth of about 32 inches, is
mottled yellowish-brown and gray. In plowing, material
from the upper part of the subsoil has oeen mixed with
the plow layer. Sheet erosion has removed nearly all of
the original surface layer in some places, and patches of
subsoil are exposed.

The plow layer is slightly difficult to till because of the
clay content. Furthermore, it clods or crusts if plowed or
cultivated when too dry or too wet. The natural fertility
is high, and fertilizer helps to increase productivity. The
reaction is slightly acid or neutral, and therefore little or
no lime is needed. The moisture-supplying capacity is
high, and plants usually receive sufficient water, except
during an extended dry period. Permeability is slow in
the subsoil.

This soil is suited to almost all the locally grown crops.
If cultivated, it needs a suitable cropping system and spe-
cific conservation practices that will effectively control
erosion, which is a moderate hazard. A few spots are wet
because of seepage from the adjacent hillsides. (Capabil-
ity unit IIIe-4; woodland suitability group 7; wildlife
productivity group 1)

Zanesville Series
The Zanesville series consists of moderately well drained

or well drained silty soils. These soils are confined to the
Knob Hills in the southwestern part of the county. Gen-
erally they are in gently sloping to strongly sloping areas
near the base of the hills. Their acreage is moderate.
Their surface layer and the upper part of their subsoil
formed mostly in loess (windblown silt) that is about 30
inches thick. The lower part of their subsoil formed in
residuum derived from sandstone and shale. This lower
part is a compact, brittle fragipan that limits the depth
of the root zone and restricts the movement of water.
Representative profile:

0 to 7 Inches, brown, friable silt loam.
7 to 29 Inches, strong-brown to brown silt loam; medium,

block? structure.
29 to 40 inches, yellowish-brown silty clay loam; grayish-brown

and gray mottles; compact and brittle (fragipan).
The fragipan is 6 to 12 inches thick and is weakly de-

veloped in places. It is at a depth of 24 to 38 inches. Sand-
stone and shale bedrock is generally at a depth of more
than 4 feet.

Zanesville soils are medium acid or strongly acid. Most
areas are cultivated or are in pasture. Nearly all general
crops can be grown, but yields are moderate.

Zanesville silt loam, 2 to 6 percent slopes (ZaB).—This
is a well drained or moderately well drained soil of the
Knob Hills. Normally the plow layer is brown, friable
silt loam. The subsoil is strong-brown to brown silt loam
to a depth of about 29 inches. It grades to mottled yel-

lowish-brown and gray silty clay loam that is compact and
brittle. This lower part of the subsoil is a fragipan that
limits the depth of the root zone and restricts the move-
ment of water. Sandstone and shale bedrock is at a depth
of more than -t feet.

The plow layer is medium in organic-matter content.
It can be tilled throughout a wide range of moisture con-
tent without clodding or crusting. The natural fertility
is moderate, but fertilizer helps to increase productivity.
The reaction is medium acid or strongly acid, but the re-
sponse to lime is good. The moisture-supplying capadtv
is high; only in an extremely dry period is plant growth
affected because of insufficient moisture.

This soil is suited to corn, small grain, soybeans,
tobacco, hay, and pasture, but not to alfalfa and other
deep-rooted crops. If cultivated, it needs a suitable
cropping system and specific conservation practices that
will effectively control runoff and erosion. Erosion is a
moderately low hazard. (Capability unit IIe-10; wood-
land suitability group 4; wildlife productivity group 2)

Zanesville sill loam, 6 to 12 percent slopes, eroded
(ZaC2).—This is a well drained or moderately well drained
soil of the Knob Hills. Normally the plow layer is brown,
friable silt loam. The subsoil is strong-brown to brown,
friable silt loam to a depth of about 24 inches. It grades
to mottled yellowish-brown and gray silty clay loam that
is compact and brittle. This lower part of the subsoil is a
fragipan that limits the depth of the root zone and restricts
the movement of water. Sandstone and shale bedrock is
at a depth of more than 4 feet. In plowing, material from
the upper part of the subsoil has been mixed with the plow
layer. Sheet erosion has removed nearly all of the original
surface layer in some places, and patches of subsoil are
exposed.

The plow layer is low in organic-matter content. In
the more eroded areas, it tends to clod or crust if tilled
when too moist or too dry. The natural fertility is
moderate, but the response to fertilizer is good. The re-
action is medium acid or strongly acid, but lime helps to
check the acidity. The moisture-supplying capacity is
high, and plants receive sufficient water, except during a
dry period.

This soil is suited to corn, soybeans, hay, pasture, and
most of the other general crops. If cultivated, it needs
a suitable cropping system and speciSe conservation prac-
tices that will effectively control runoff and erosion. Ero-
sion is a moderate hazard. (Capability unit IIIe-2 wood-
land suitability group 4; wildlife productivity group 2)

Zanesville silt loam, 12 to 20 percent slopes, eroded
(ZaD2).—This is a well drained or moderately well drained
soil of the Knob Hills. Normally the plow layer is brown,
friable silt loam. The subsoil is strong-brown to brown,
friable silt loam to a depth of about 24 inches. It gr;ides
to mottled yellowish-brown and gray silty clay loam that
is compact and brittle. This lower part of the subsoil is
a fragipan that limits the depth of the root zono and re-
stricts the movement of water. Sandstone and shale bed-
rock is at a depth of more than 4 feet. In plowing,
material from the upper part of the subsoil has been mixed
with the plow layer. Sheet erosion has removed nearly all
of the original surface layer in some places, and patches
of subsoil are exposed.

The plow layer is low in organic-matter content. In the
more eroded areas, it tends to clod if tilled when too moist.
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The natural fertility is moderate, but fertilizer helps to
increase productivity. The reaction is medium acid or
strongly acid, but the response to lime is good. The
moisture-supplying capacity is high, and plants receive
sufficient water, except during a dry period.

This soil is suited to corn, small grain, hay, and pasture.
If cultivated, it is subject to moderately severe erosion.
It therefore needs specific conservation practices, plus a
cropping system dominated by sod crops, that can reduce
runoff and thereby control erosion. (Capability unit
IVe-3; woodland suitability group 4; wildlife pro-
ductivity group 2)

Zipp Series
The Zipp series consists of poorly drained soils that

formed in water-deposited, calcareous silt and clay. These
soils are on broad flats in the old slack-water area south
of Louisville. Their acreage is moderate. Representative
profile:

0 to 7 inches, dark-gray silty clay.
7 to 21 inches, dark-gray to gray clay; many brown and

dark-brown mottles; strong, blocky structure; sticky and
very plastic when wet.

21 to 42 inches +, mottled gray, yellowish-brown, and brown
clay; strong, blocky structure; sticky and very plastic
when wet.

The texture of the surface layer ranges from silty clay
to silty clay loam. In many places the plow layer is neu-
tral in reaction, and the material below the plow layer is
alkaline. The alkalinity increases with depth.

Zipp soils are wet, and thus only a small acreage has been
cleared. Most of the cleared areas are idle, but a few
have been drained and are planted to corn and soybeans.
Yields are moderate. Hay and pasture crops that tolerate
wetness do better on these soils than any other crops. The
potential yield of wood crops is high.

Zipp silty clay (Zp).—This is a poorly drained soil that
formed in fine-textured, calcareous sediment in the slack-
water flats. The plow layer is dark-gray silty clay or
silty clay loam. The subsoil, to a depth of about 21 inches,
is gray and mottled brown clay that is plastic and sticky.
It grades to mottled gray, yellowish-brown, and brown
clay that is very plastic and sticky.

The plow layer is low in organic-matter content, and it
is in poor tilth because of its high content of clay. It is
likely to clod or crust if plowed at other than during the
limited time it is most friable. The natural fertility is
moderate, but the response to fertilizer is fairly good, es-
pecially after the soil has been drained. In many places
the surface layer is nearly neutral in reaction, and the
material below the surface layer is alkaline. The alkalin-
ity increases with depth. Only small amounts of lime are
needed. The moisture-supplying capacity is moderately
high, and plants generally receive sufficient moisture, ex-
cept during an extended dry period.

This soil is best suited to soybeans and other crops that
tolerate wetness. It is not subject to erosion, so it can be
cultivated continuously. Excessive wetness in spring and
after heavy rains may delay plowing and cultivating.
Open ditches and, in some areas, tile drainage can gen-
erally reduce wetness. (Capability unit IIIw-4; wood-
land suitability group 3; wildlife productivity group 3)

772-184—6B———I

Use of the Soils for
Crops and Pasture

This section has several parts. The first part discusses
briefly general management and the principles of con-
servation management. The second explains the capa-
bility classification systenij and the third discusses use and
management of the soils in each of the capability units.
The last part gives estimated yields of the principal crops.

General Management and Principles of
Conservation Management

In Jefferson County, controlling erosion is the major
problem encountered in managing the soils. Other prob-
lems include reducing wetness and increasing fertility.

The susceptibility of a soil to erosion depends, above all,
on its physical and chemical make up, the steepness and
length of its slope, the kind and amount of plants on it,
and the conservation practices in use. Some soils erode
faster than others because soils vary in depth, structure,
texture, and other characteristics that determine credibil-
ity. Also, the rate of erosion increases as the steepness and
length of the slope increases. Certain practices, however,
such as terracing and stripcropping, break the slope and
thereby help to control erosion. Grasses and other close-
growing crops sharply reduce runoff, and thus they too
help to control erosion.

Generally, specific conservation practices combined with
a suitable cropping system can effectively control erosion
in most places. As a rule, more practices are put into use
as the erosion hazard increases. Also, as the erosion haz-
ard increases, the choice of suitable cropping systems
decreases.

A nearly level, deep, productive soil, for example, has
no significant erosion hazard and therefore can be culti-
vated continuously with little or no control measiires. A
soil that slopes more than 20 percent, on the other hand,
can be used only for pasture or woods. Between these
two extremes are many different soils, each calling for a
suitable cropping system and a specific kind and number
of conservation practices.

In other than extreme areas, a more intensive cropping
system can be used if additional conservation practices are
applied. To illustrate, Crider silt loam on a 5 percent
sfope that is 170 feet long should have a maximum inten-
sity cropping system consisting of a row crop for 2 years
ani a meadow crop for 2 years if no conservation practices
are applied. But this same soil could be row cropped 2
years out of 3 if it were contoured, and it could be culti-
vated year after year if it were both contoured and
terraced.

Wetness can be reduced in some soils by means of a tile
drainage system. In other soils, open ditches are effective.
Wherever needed, diversion ditches and levees can prevent
overwash and overflow. Crops that tolerate wetness should
be grown on wet soils that cannot be drained artificially.
Other crops will fail.

The content of organic matter can be maintained or in-
creased by proper residue management, which includes
the return of both animal and green manure to the soils.
Good tilth can be maintained or improved by plowing or
cultivating the soils only during the time that their mois-
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SYMBOL
AsA
AsB

BaB
Bo62
BaC2
BaD2
BeB3
8eC3
B*D3
Br

CoA
CoB
CaC2
CdB2
CmC3
CnC
CnD
CnE
OC3
Cr03
CrE3
CjA
CsB
CsB2
CsC
CsC2
CsC3
Cs02

DC A
DcB
Dn

EkA
EkB
En

FgD
FaD3
PaE
FaE3
FaF

Gm
On
Gu

HgD
Hg£
Hn
Hs

LoB
LoC
LoO
Lb
Ld
LeD

The first capirol le'ter
soit nome. A second c
the slope. Most lymc-c
nearly level soils, sue-
soils or land types, sw:
ronge of slop*. A fins
the soil is eroded cr se

NAME

Ashton silt loom, 0 to 2 percent slop**
Ashton tilt loom, 2 fo 6 percent slopes

Beasley silt loom, 2 to 6 percent slopes
Beasley silt loom, 2 to 6 percent slopes, eroded
Beasley *'' f loom, 6 to 12 p*rc*nr slopes, eroded
BeosUy silr loom, 12 TO 20 percenr slop**, eroded
Beosley silty clay loom, 2 to 6 percent slopes, severely eroded
Beofley silty cloy loom, 6 to 12 p*rcenr slopes, severe y eroded
Beasley tilty clay loom, 12 to 20 Percent slopes, severely eroded
Breaks and Alluvial land

Coptino silt loom, 0 fo 2 percent slopes
Coptino »ilt loom, 2 fo 6 percent slopes
Coptino si l f loom, 6 to 12 percent slopes, eroded
Corydoo silt loom, 2 to 6 percent slopes, eroded
Corydon silty clay loom, 6 to 12 percent slope*, severely eroded
Corydon very rocky sill loom, 6 to !2 percent slopes
Corydon vefy rocky silt loom, 12 to 20 percent slopes
Corydon very rocky silt loom, 20 to 30 percent slopes
Corydon very rocky silty cloy loam, 6 to 12 percent sicces, severely eroded
Corydon very rocky silty cloy loom, !2 'o 20 p«rc*or s coe«, s*v«r« y er^oec
Corydon very rocky si l ty clay loom, 20 to X percent s icces. s*ver«iv ersoed
Cnder silr loam, 0 to 2 percent slopes
Crider tilt loom, 2 to 6 percent sloots
Crider silt loom, 2 to 6 D«rcem slopes, eroded
Crider silt loom, 6 to 12 percent slopes
Crider silt loom, 6 to 12 percent slopes, eroded
Crider silr loom, 6 to 12 percent slopes, severely eroded
Crider silt loom, 12 to 20 percent slopes, eroded

Dickson silt loom, 0 to 2 percent slopes
Dickson silt loam, 2 to 6 percent slopes
Dunning silfy clay loom

Elk silt loom, 0 fo 2 percent slopes
Elk silt loam, 2 fo 6 percent slopes
Ennis Cherty silt loom

Fairmoynt flaggy silty clay, 12 to 20 percent slooes
Fairmoynt Hoggy silty cloy, 12 fo 20 percent slopes, severely eroaed
Foirmount flaggy silty cloy, 20 to X percent slooes
Foirmoont flaggy silty cloy, 20 to 30 percent slopes, severely erodec
Fairmount flaggy silry cloy, 30 to 50 percent slopes

Oinot silt loam
Gullied land
Guthne silt loam

Ho is ton gravelly silt loom, 12 to X percent slopes
Holsfoo gravelly silt loom, 20 to 30 percent slopes
Huntington fine sandy loom
Hunting ton silt loom

Lokin loamy fine sand, 2 to 6 percent slopes
Lakin loamy fine sand, 6 to 12 percent slopes
Lakin toamy fine sand, 1 2 f o 25 percent slopes
Lawrence sill loam
Lindside silt loom
Litz silt loom, 12 to 20 percent slopes
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SYMBOL

LmE
LmF
LnB

LnC2
LoCJ
L.C2

Mo
Md82
MdC2
Md£
M,
Mm

Mn
Mo
Mo 8
McC2
MpDJ
MpE2
MuF

Ne

OcD
OcD3

Pd

Rfa
RcE
Rd
RuA
RuB
RuB2

ScA
ScB
5cC2
S(A
5fB
SfC2
Sf.B

To
Ty

Wb
WeF
W«A
w.B

w.02
W.E2
WmB

ZoB
ZoC2
ZaD2
Zp

NAME
Litz-Mu»kingum tilt Ipams, 20 'P 30 P«rcenl ilppti
Litl-Mujkingom lilt Ipomi, 30 IP 50 p«'C«nt «lpp«t
Loring tilt loom, 2 TO 6 ptrcvnt slop««
Loring siU loom, 6 'o 12 pvrctnT ilop«s, «rod*d
Loring-Crid*r silt looms, 6 tp I2perc«"t slopes, *rod«d
Low«ll silt loam, 6 ro 12 pvrevnr slopes, eroded

Made land
Marklond silt loam, 2 to 6 percent slopes, eroded
Markland silt loam, 6 tp 12 Percent slopes, eroded
Morklond silt loom, 12 to 30 percent slopes
McGorv si l t loam
Melvin silt loom
Melvin silty clpy loom
Melvin silt loom, averwash
Memphis silt loam, 2 to 6 percent slopes
Memphis silt loam, 6 rp 12 percent slppes, eroded
Memphis silt loam, 12 to 20 percent slopes, erpded
Memphis silt loam, 20 to 30 percent slppes, erpded
Muskingum stony soils, X to 50 percent slppes

Nework silt loam

Otwoy Si l ty clay, 1 2 to 20 percent slopes
Otway silty clay, 12 tp 20 percent slopes, severely eroded

Robertsville silt loom
Rockcostle silt loam, IS to 30 percent slopes
Rock land
Russellville silt loom, 0 to 2 percent slopes
Russell vi Me silt loam, 2 to 6 percent slppes
Russellville silt loam, 2 to 6 percent slopes, erpded
Russellville silt loom, 6 to 12 percent slopes, erpded

Sciotoville silt loom, 0 to 2 percent slopes
Scioroville silt loam, 2 to 6 percent slppes
Sciptoville silt loom, 6 to 12 percent slppes, eroded
Sequatchie fine sandy Ipam, 0 to 2 percent slopes
Sequotcnie fine sandy loom, 2 to 6 percent slppes
Seauofchie fine sandy loom, 6 to 1 2 percent slopes, eroded
Shelbyville silt loom, 2 to 6 percent slopes

Tof t silt loom
Tyler silt loam

rVeinboch silt loam
We«tmoreland~Litz— Muskingum complex, 30 to 50 percent slopes
Wh««hna. tilt Ipam, 0 tp 2 Percent slopes
Wheeling tilt loom, 2 to 6 percent slopes
Wheeling silt loom, 6 to 12 percent slopes, eroded
Wheeling silt loam, 12 to 20 percent slopes, eroded
Wheeling silt loom, 20 to 30 percent slopes, erpded
Wpplper silty cloy loom, 2 tp 6 percent slopes
Woolper silty c-lay loom, 6 to 12 percent slopes, erpded

Zonesville silt loom, 2 to 6 percent slopes
Zanesville silt loom, 6 to 12 percent slppes, eroded
Zonesville silt loom, 12 to 20 percent slopes, eroded
Zipp silty cloy

Soil map constructed 1964 by Cartographic Division,
Soil Conservation Service, USD A, from I960 aerial
photpgrapht. Controlled mo»olc based on Kentucky
plane cordinote system, south zone Lambert conformal can
projection. 1927 North American datum.
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE BULLITT AND SPENCER COUNTIES, I

SOIL LEGEND
The tint letter, always a capital, is me mini letter of the soil name. The
second letter is a small letter connotatMe of sort name if possible. The third.
if used, is a capital letter and indicates the Hope class. Symbols without a
slope letter are nearly level, except tor pn which is not a soil and has
variable slopes. If the number 3 is added to the symbol, it indicates severe
erosion. Symbols without a number mdcatt none to moderate erosion.

S Y M B O L N A M E

BeB Beasley sitt loam, 2 to 6 percent slopes
BeC Beasley sitt loem, 6 to 12 percent slopes, eroded
BeD Beasley sitt loem. 12 to 20 percent slopes, eroded
BIC3 Beasley silty day loam, G to 12 percent slopes, severely eroded
BfD3 Beasley silty day loem, 12 to 20 percent slopes, severely eroded
Bo Boonesboro sitt loam, frequently flooded

CaB Caneyville sitt loam, 2 to 6 percent slopes
CaC Caneyville silt loam, 6 to 12 percent slopes eroded
CbO CaneyviHe-Beesley-ltock outcrop complex. 12 to 30 percent slopes
CnO Caneyville-Rock outcrop complex, 6 to 20 percent slopes
CnE Caneyville-Rock outcrop complex, 20 to 40 percent slopes
OB Older sitt loam, 2 to 6 percent slopes
OC Older sitt loam, 6 to 12 percent slopes, eroded
OO Older sitt loam, 12 to 20 percent slopes, eroded

EcC Eden silty day loam, G to 20 percent slopes, eroded
EdE3 Eden flaggy silty day. 20 to 30 percent slopes, severely eroded
EkA Elk sitt loam, 0 to 2 percent slopes
EkB Elk sitt loam, 2 to G percent slopes
EkC Elk sitt loam. G to 1 2 percent slopes
EIA Elk sill loam, occasionally flooded. 0 to 2 percent slopes
EIB Eft sitt loam, occasionally flooded. 2 to 6 percent slopes
EIC Elk sitt loem, occasionally flooded, 6 to 12 percent slopes

FaC Faywood sitt loam, 6 to 12 percent slopes, eroded
FdD Faywood silty day loam, 12 to 20 percent slopes, eroded
FkF Faywcod-Beasley-RocK outcrop complex, 25 to GO percent slopes
FIE Faywood-Cynthiana complex, 12 to 30 percent slopes
FnF Faywood-Fairmount-Woolper complex, 30 to GO percent slopes

GmF German sitt loem. 25 to GO percent slopes

HeC Hagerstown sitt loam, 6 to 12 percent slopes, eroded

La Lawrence sitt loam, rarely flooded
Le Lawrence sitt loam
LIE Lenberg-Carpenter complex. 20 to 40 percent slopes
LoB Lowell silt loam, 2 to 6 percent slopes
LoC Lowell sift loam, 6 to 12 percent slopes, eroded
LsC3 Lowell silty day loam, 6 to 12 percent slopes, severely eroded

MaB Markland sitt loam, rarely flooded, 2 to 6 percent slopes
MbD3 Markland silty day, occasionally flooded. 10 to 30 percent slopes.

severely eroded
Me McGary silt loam, rarely flooded
Mv McGary Variant silt loam, rarely flooded
Mo Montgomery silty day loam

Ne Newark sitt loam, frequently flooded
NhA Nicholson sitt loam, 0 to 2 percent slopes
NhB Nicholson sitt loam, 2 to 6 percent slopes
NhC Nicholson sitt loam, G to 12 percent slopes
No NcJin sitt loam, frequently Hooded

OtA Otwell sitt loam, 0 to 2 percent slopes
OtB Otwell sitt loam, 2 to 6 percent slopes
OtC Otwell sitt loam, 6 to 12 percent slopes
OwB Otwell sitt loam, occasionally flooded, 2 to 6 percent slopes

Pt Pits

Sg Sensabaugh gravelly loam, occasionally flooded
ShB Shelbyville silt loam, 2 to 6 percent slopes

TrC Trappist sitt loam. 6 to 12 percent slopes
TrD Trappist sitt loam, 12 to 30 percent slopes, eroded

WoB Woolper silty day loam. 2 to 6 percent slopes
WoC Woolper silt day loam, 6 to 12 percent slopes

ZaB Zanesville silt loam. 2 to 6 percent slopes
ZaC Zanesville silt loam. 6 to 12 percent slopes

CULTUR,

BOUNDARIES

National, state 01

County or parish

Minor civil divisic

Reservation (nati
statt forest or
and large airpt

Land grant

Limit of soil surv

Field sheet mate!

AD HOC BOUNDAI

Small airport, air'
cemetery, or f

STATE COORDIN*

LAND DIVISION C
(sections and laix

ROADS

Divided (median •
if scale permit'

Other roads

Trail

ROAD EMBLEM &

Interstate

Federal

State

County, farm or r

RAILROAD

POWER TRANSMIS
(normally not sho

PIPE LINE
(normally not sho

FENCE
(normally not sho

LEVEES

Without road

With road

With railroad

DAMS

Large (to scale)

Medium or small

PITS

Gravel pit

Mine or quarry
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CULTURAL FEATURES

BOUNDARIES

National, state or province —— - "~ —

County or parish ~™ ———— • — — •

Minor civil division —— —— ——

Reservation (national forest or park,
state forest or park,
and large airport) ——— • ———

Land grant ——— • • ———

XD HOC BOUNDARY (label) ^Cjg."l|' 7 ' "*

Small airport, airfield, park, oilfield. '-S°p^c,s^'li
cemetery, or flood pool

LAND DIVISION CORNERS i i i i
(sections and land grants) '

ROADS

IT scale permits)

ROAD EMBLEM &. DESIGNATIONS

Interstate ^y

Federal C3

State ®

County, farm or ranch Erol

(normally not shown)
PIPE LINE — ' —i •—• •—>

(normally not shown)

FENCE — « ———— "—
(normally not shown)

LEVEES

Without road IIIIIIMIIIIIII

IIIJI 1 LI 1 1 1 LI 1 1

DAMS

Medium or small — ̂ waltr 1

'ITS C^J

Gravel pit A

Mine or quarry ^

CONVENTIONAL AND SPECI
SYMBOLS LEGEND

MISCELLANEOUS CULTURAL FEATURES

Farmstead, house •
(omit in arban areas)

Church {

School i
indttn

Indian mound (label) /^ "o"""

Tow«r
Located object (label) c

Tank (label) • °"

Wells, oil or gas .'

Windmill <

Kitchen midden ^

WATER FEATURES

DRAINAGE

Perennial, double line - —— —— -~"̂

Perennial, single line — — • ~" • —

Intermittent ' ' • — "^~

Drainage end ^ ^~"̂

Canals or ditches

Drainage and/or irrigation — "• — • — « —

LAKES. PONDS AND RESERVOIRS

Perennial (y£^) CQ

Intermittent Ci"' (, \ 'V

MISCELLANEOUS WATER FEATURES

Marsh or swamp 4fe

Spring o^

Well, artesian »

Well, irrigation «•

Wet spot *

AL

SPECIAL SYMBOLS F4
SOIL SURVEY

SOIL DELINEATIONS AND SYMBOLS

ESCARPMENTS

Bedrock
(points down slope)

Other than bedrock
(points down slope)

SHORT STEEP SLOPE

GULLY

DEPRESSION OR SINK

SOIL SAMPLE SITE
(normally not shown)

MISCELLANEOUS

Blowout

Clay spot

Gravelly spot

Gumbo, slick or scabby spot (sodic)

Dumps and other similar
non soil areas

Prominent hill or peak

Rock outcrop
(includes sandstone and shale)

Saline spot

Sandy spot

Severely eroded spot

Slide or slip (tips point up si ope)

Stony spot, very stony spot

DR

EkAX^EkB

0

<s>
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0
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DRAFT REPORT

Hydrologic Investigation at A.L. Taylor Site,
Bullitt County, Kentucky

Geosciences Research Associates, Inc.
April 17, 1984

Introduction

The following report describes the hydrologic investigation conducted by
Geosciences Research Associates, Inc. (Geosciences) at A.L. Taylor Landfill
Site, Bullitt County Kentucky, January-March, 1983. The investigation was
undertaken to provide U.S. EPA, Region IV with additional geologic and hydro-
logic data concerning the modified on-site containment alternative as outlined
by TenEch (1983) Final Design Report for Remedial Action at the A.L. Taylor
Hazardous Waste Disposal Site. In response to the TenEch (1983) report, U.S.
EPA requested additional data concerning hydrologic conditions at the site in
order to approve implementation of the TenEch remedial action design plan. In
a letter from Thomas W. Devine (Oct. 12̂ .1983) U.S. EPA requested that the
following determinations be made: *

»
1) Determine the permeability'ifl tlt|_ overburden/weathered shale

zone between the disposal pits and Wilson Creek.

2) Determine the horizontal extent of contaminant migration
between the disposal pits and Wilson Creek.

3) Determine ground water flow direction and flow velocity of
ground water on site and downgradient of the site.

U.S. EPA felt that the above determinations were necessary to adequately
justify elimination of a leachate collection system as per the TenEch (1983)
remedial action design report. Geosciences outlined a scope of work designed
to address these concerns. Locations for five (5) proposed borings on site were
selected during a site visit November 4, 1983 attended by representatives from
U.S. EPA, Kentucky Department of Natural Resources and Environmental Protection

»
(DNREP), Reliance Universal Incorporated, Ford Motor Company, George W.
Whitesides Company, and Geosciences Research Associates, Inc. On December 2,
1983, Geosciences submitted a formal technical proposal for soil and ground
water testing and permeability determination at the Taylor Site. With minor
revision, this proposal was accepted for implementation by U.S. EPA in a letter
from A. Shane Hitchcock, January 19, 1984. Initial work at the site,
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consisting of soil sampling and monitoring well installation was completed
January 31 to February 3, 1984. Water sampling and field permeability testing
were conducted on February 15 and 16. Laboratory permeability testing was
conducted on undisturbed Shelby Tube samples by Milton M. Greenbaum Associates,
Louisville Kentucky. Volatile Organics Analysis on soil and water samples were
completed by Environmental Consultants, Inc., Clarksville, Indiana.

Background and Scope of Work

A previous geologic investigation of the A.L. Taylor site (Ecology and
Environment, 1982) has suggested that the Taylor site is underlain by silty and
clayey soils developed in loess and residual materials weathered fr-mi siltstone
and shale bedrock. The soil material has been interpreted to overlie weathered
shale which grades into Impermeable New Providence Shale bedrock. The
weathered shale zone was interpreted by Ecology and Environment (1982) as 1 to
5 feet thick, and has been considered to be the most likely avenue for any
horizontal contaminant migration. Along the eastern side of the Landfill
adjacent to the existing diversion ditch previous borings by Ecology and
Environment ( 1982) (Borings KL-8, L~14v L-12, K-16), revealed the top of the
weathered shale, apparently distinguish* by its greenish color to be 8 to 11
feet beneath the surface. All of these iorings terminated in the weathered
shale zone. No boring data were gathered_by Ecology and Environment in the
area between Wilson'Creek and the existtffig diversion ditch.

Borings reported by U.S. EPA (1979) east of the diversion ditch (Borings
CC1 and CC6) revealed at least 14.5 to 16 feet of unconsolidated material
overlying shale bedrock, and suggested that somewhat thicker unconsolidated
materials were present between the diversion ditch and Wilson Creek. These
geologic materials would be relied upon to provide lateral containment of
contaminants on site under the TenEch design plan. It was requested by U.S.
EPA that information regarding the geologic and hydrologic properties of these
materials be obtained to support the TenEch (1983) on-site containment alterna-
tive. The present study was directed toward that end.

Some modification of the proposed boring scheme was required as geologic
information was gathered during the study. These changes were made in consul-
tation with Kentucky DNREP observer, Mr. Barry Burris. The order in which the
borings were completed was altered somewhat because of the extremely wet soil
conditions and the necessity of moving the drilling rig from site to site by
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Figure 1. Map of Taylor Site showing Locations of Test Borings and Monitoring Wells.
Map modified from TenEch, August 1983, Final Design Report.
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bulldozer. It was determined that the weathered shale zone of principal
Interest during the study could be successfully sampled by Shelby Tube.
Therefore, the split"barrel rock coring equipment was utilized only on the
first boring,»afld all subsequent samples for laboratory permeability determina-
tion were obtained by Shelby Tube.

One boring was made between the disposal area and the existing diversion
ditch and a second was made northwest of the treatment lagoon. Three other
borings were made between Wilson Creek and the diversion ditch. All of these
borings were completed as monitoring wells in the weathered shale zone except
Well 4 which was completed 1n a shallower soil zone An additional boring was
made east of Wilson Creek to gather information on the horizontal extent of
contaminant migration. The boring was not part of the original boring plan and
was not completed as a monitoring well. The locations of all borings and
observation wells are shown in Figure 1.

Drilling and Soil Sampling Procedures

Borings were completed and wells Installed during the period January 31 to
February 3, 1984. Drilling and sampiTn\ techniques largely followed the revised
November 15, 1983 scope of work. All bqjrings were completed with a Mobil B
series drilling rig equipped for push ami. drive sampling, as well as air
coring through 7 5/8" hollow stem auger.̂ 'Soll samples for geologic description
were taken from driven continuous 18" split spoon cores. Soil samples for
laboratory permeability analyses were obtained from pushed Shelby Tube samples.
Soil samples for volatile organic analysis were taken from the spli£ spoon
cores. /

i'

Hollow stem augers, rods, and split spoon samplers were thoroughly steam
cleaned after each boring was completed. Split spoon samplers were steam
cleaned, rinsed 1n acetone, and finally rinsed in organic-free delonized water
between samples. Care was taken to avoid placing any drilling or sampling
equipment directly on the ground surface. To avoid surface contamination of
subsurface soil and water, the following procedure was followed to commence
each boring that was to be completed as an observation well. The boring was
augered to a depth of 1.5 to 3.0 feet using a 9 1/2" hollow stem auger. The ^
auger was removed from the hole, and the hole was manually cleaned out_aad—'!";. Ari

enlarged slightly to accommodate a nominal 10" PVC surface casing. The'casing - " ..<.
was pushed Into the boring and seated 0.2-0.3' Into the hole hottom. The hole
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was then cleaned by hand to expose undisturbed soil in the hole bottom. The
boring then preceded using standard Shelby Tube and split spoon methods through
the hollow stem auger; Monitoring wells were completed using nominal 2-inch I.D.
flush joint PVC-pipe and commercial 0.010 inch slot PVC screen and sand pack.; -
Annular space above the sand pack was filled to the surface with bentonite
slurry.

Samples for laboratory analysis of volatile organic compounds (V samples)
and laboratory permeability determination (K samples) were obtained at the
depths indicated in Figures 2, 3, and Table 1. Soil samples for volatile
organic analysis were obtained from clean split spoon samples, and were
immediately sealed in cleaned, baked glass jars with aluminum foil liners after
opening of the sampler. Samples were scraped of any surface contamination, but
were disturbed as little as possible. Head space in the jar was as small as
possible. Samples were stored on ice until transport to the laboratory.
Samples for laboratory permeability analysis were sealed in the Shelby Tube
samplers immediately after collection. About 0.2* foot of soil material was
removed from the bottom end of each sarnie tube for description, and both the
top and bottom of the tube were sealed fjth wax and wrapped in plastic.
Samples were transported to the lab" jn tfh upright position.

Description

Sample descriptions were made for each boring (see Appendix) and were used
to compile two geologic cross sections (Figures 2 and 3). The unconsolidated
materials east of the existing diverison ditch are dominantly silty clay loam
and silty clay in texture, and a fairly consist ant sequence of materials from
the surface down was found 1n all four borings 1n the area. The upper 7 to 11
feet of the unconsolidated materials consists of silty clay and silty clay loam,
dominantly yellowish brown (2.5 Y 6/4) but highly mottled and variable in color.
The materials are generally soft in consistance. At 7 to 11 foot depth in the
basal part of this material 1s a thin persistent concretion and Ironstone
pebble zone. This zone, characterized by a small percentage of greater than
2 mm size fraction was observed in all borings east of the diversion ditch.
The ironstone fragments are subangular flattened fragments apparently derived
from exfoliation type weathering of siderlte nodules contained in the New
Providence Shale. Several nodules weathering in this manner are exposed in
the clay borrow area along the southwestern edge of the Taylor property. The
siderite nodules weather rapidly where exposed at the surface, forming concen-
trations of ironstone fragments that litter the ground surface. The ironstone
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TABLE 1
Sample Inventory

Boring
No. Location

1 4+33
H+39

2 6+42
H+70

3 5+26
J+43

4 3+62
1+14

5 2+93
H+94

6 3+67
1+88

Elevation
(Casing)
(Ground)

539.0
537.6

540.7
539.5

532.2
530.8

534.7
532.9

534.5
533.1

531.9

Soil
Water Samples
Sample (Depth-ft)

1W
I -

1 2V1 (4.8-5.2)
. t.,.f«<1 2V2 (9.6-10.0)
' , 1 T

3W

4U

5W, .

6V1 (8.9-9.3)

O
O1-.' o-o

Lab
Permeability

Samples
(Depth-ft)

1K1 (8.1-8.6)

2K1 (3.0-3.5)
2K2 (8.0-8.5)

3K1 (3.0-3.5)
3K2 (22.4-22.6)

4K1 (7.0-7.5)
4K2 (10.8-11.3)

5K1 (2.8-3.3)
5K2 (12.7-14.7)

-
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Boring 5 was drilled to split spoon refusal to a depth of 17.7' below

datum (17. 4' below surface). Although split spoon refusal was encountered at
shallower depth than Boring 3, a similar sequence of unconsolldated materials
was encountered.-- A strong solvent smell was noted 1n shallow samples from
Boring 5, whereas materials below the Ironstone pebbly zone bore little or no
contaminant odor. Upon discussions with Mr. Barry Burris (Kentucky DNREP) and
Shane Hitchcock (U.S. EPA) it was agreed to complete Well 5 as an observation
well 1n the weathered shale zone. It was clear that a considerable thickness
of alluvial and colluvial materials existed above weathered shale and shale
residuum east of the diversion ditch, and that contaminants occurred in the

Lm alluvial/colluvial materials in this area.

Concern was expressed that the soil materials above and including the
ironstone zone were the most likely avenues for horizontal contaminant
movement. Consequently, 1n consultation with Mr. Barry Burris, 1t was
decided to drill a test hole near the proposed location of Boring 4 to bbtain
geologic data and to establish the presence and depth of the Ironstone zone.
Boring 4 (test) was drilled using ho!4«g stem augers and, continuous split spoon
samples. Stong solvent odor was^eyiden* in the soil samples down to a depth of

• . Y -fr t/-1 *̂ -
3.0', and gradually decreased to a dept*. of 10.5 feet. (Solvent smeller soil
samples 1n deeper parts of Boring 4 1s probably related to contaminated water

• '4'>j- 1-- \<3 " v—— — —— —————— —————————— Elin thahnlp derived from shallower soil irorizonsp The ironstone zone was t' -
encountered at a depth of 10.0', overlying silty clay weathered shale. The
drill rig was moved approximately 12' north to the location of Boring 4, from
which samples for volatile organic analysis and laboratory permeability were
obtained. The boring was made to a total depth of 12.0* Into the top of the
weathered shale zone. The boring was completed as an observation well (Well
4), and was screened from 7 to 12 feet below surface in the lower part of the
alluvial/colluvlal materials. Samples for laboratory permeability determina-
tion were obtained from the lower part of alluvlal/colluvial materials
Including the Ironstone and concretion zone.

To determine the horizontal extent of contaminated soil materials east of
the existing diversion, Boring 6 was made 70 feet east of Boring 4 on the -
opposite side of Wilson Creek. The boring was drilled using hollow stem auger
to a depth of 8.o' At this point, a clean split spoon sample was obtained.
The top of the ironstone pebble zone was noted at a depth of 9.1', and a sample
of this zone was obtained for volatile organic analysis (6V1). This boring was
not completed as an observation well.

10
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fragments are a product of surface or near surface weathering, and their
presence at depth 1n the area east of the diversion ditch may be explained if
the overlying soil materials have been transported. The persistent zone of
Ironstone fragments 1n the unconsolldated materials is Interpreted to represent
a basal coarse fraction lag deposited along an old land surface. The Interpre-
tation is here offered that the silty clay and silty loam above the ironstone
zone is alluvial and colluvlal 1n origin and does not constitute in situ
weathered New Providence Shale (Figures 2 and 3).

The Ironstone zone directly overlies a relatively sharp contact between
silty clay and silty clay loam alluvial and colluvlal materials and underlying
silty clay that is most probably derived from in situ weathering of New
Providence Shale. Beneath the ironstone zone, light brownish gray (2.5 Y 6/3)
to light olive gray (5 Y 6/2) silty clay grades downward to highly weathered
shale that contains well defined horizontal laminations in color and structure.
The laminated material 1s interpreted to be the weathered shale of previous
site reports. Color banding in this zone 1s largely attributed to oxidation
along bedding surfaces. The weathered_jj£ale 1n turn grades downward to non-
oxidized fissile bluish gray shale that Is largely unweathered. The shale was
encountered at a depth of 21 feet 1n Borfhg 3. The dashed lines delineating
weathered shale and shale 1n Figures 2 antf 3 should hot be Interpreted as
geologic boundaries, but represent the approximate upper and lower boundaries
of the weathered shale zone. The lower boundary of the weathered shale
generally corresponds to the maximum feasible depth of split spoon sampling,
and the upper boundary to the highest occurrence of readily recognizable
shaley lamination. Continuous samples from each boring were saved for further
laboratory examination.

In the first boring completed (Well 3), a shallow permeability sample was
taken from the upper alluvlal/colluvial materials. Below the ironstone zone,
approximately 9' of residual silty clay was encountered. A relatively thin
zone of laminated silty clay was encountered that graded downward into largely
unweathered shale. A rock core was obtained by air rotary methods from 21.7-
24.4' depth. The purpose of this core was to obtain a sample of the weathered
shale for permeability analysis. The core revealed Impermeable, largely
unweathered shale at this depth, and the sample obtained (3K2) was from the
uppermost portions of the shale bedrock. The boring was completed as a
monitoring well with screen set opposite the upper portion of the weathered
shale and lower portion of the overlying silty clay.
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Boring 2 was located northwest of the treatment lagoon, and the "test"

boring approach was again used at this location. Small Ironstone pebbles
were noted 1n colluvlum down to a depth of 7.5 feet. Below 7.5 feet to the
total depth of--the boring at 13.5 feet, laminated clay and shale occurred.
The materials are Interpreted to be wholey residual and colluvlal 1n origin.
The material below 7.5' depth was very dry and was Interpreted as weathered
shale. Samples of the colluvlal and weathered shale materials were obtained
for volatile organic and permeability analysis from-Boring 2, located
approximately 10 feet northest of Boring 2 (test). Boring 2 was completed as
an observation well (Well 2) in the weathered shale zone. This well produced
no water.

Boring 1 was completed Immediately below the "toe" of the landfill
adjacent to the existing treatment lagoon 1n an area that was originally
believed to be relatively undisturbed by landfill or the 1979 ERA emergency
response activities. Two attempts to start this boring revealed that the
surface was underlain by an assortment of common trash consisting of plastic,
wire, bricks, concrete, and steel. A-î tal thickness of 3.0' of this material
was augered through on the third attempt^ A 4.0' length.of 10" surface casing
was set through the fill material, -and t£e hole was balled and hand cleaned. A
slight chemical smell was apparent In the~fill material. At 3.0* depth,
sampling commenced by split spoon. The samples revealed silty clay overlying
weathered shale at a depth of 8 to 9 feet. The driller reported coarse
materials, probably trash, to a depth of 6.0', and sample recovery to that
depth was very poor. Samples revealed weathered shale below 8 to 9 feet depth
to the total depth of the boring at 13.0*. The bottom materials below 12.0'
depth were very dry. Boring 1 was completed as an observation well in the
weathered shale zone and was screened 1n the Interval 8.0 to 13.0*.

•

Laboratory Permeability Testing

Shelby Tube samples were cut in the laboratory and extruded samples were
placed in a consolidometer and saturated.. Permeability determinations were by
the falling head method and followed U.S. Army Corps of Engineers (1980) EM
1110-2-1906. Results are expressed as the coefficient of permeability in
cm/sec at 20° C. Results are thus directly comparable to results from the
field permeability determinations. It should be noted that laboratory •
permeability determinations measure permeability along the vertical coordinate,
whereas field permeability methods measure average permeability in a horizontal

11
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(radial) direction or an average spherical permeability possessing both a
horizontal and vertical component. For many geologic materials, horizontal
permeability 1s considerably greater than vertical permeability. Laboratory
permeability results are tabulated in Table 2.

Field Permeability Testing

Field permeability tests were performed on Wells 1, 3, 4 and 5 on February
15-16, 1984. Well 2 had been dry since Installation, and could not be used for
permeability testing. The four remaining wells were developed by pumping or
bailing until dry during the period February 1-3, and again on February 7. The
initial development showed that only Well 3 would yield sufficient water to
allow pump testing, and that even this well would sustain only the most
minimal pump rate. The extremely low yields of Wells 1, 4 and 5 meant that
instantaneous withdrawal methods (ball tests) would be the only viable means of
defining hydrologlc characteristics for these wells.

A "mini-rate" single well pump test of Well 3 was conducted on February
15. A peristaltic pump was used to withdraw ground water from the well at a

e ofCC3.15 gpm) as measured in a calibrated bucket. Drawdown in the well was
measured with a clean electric sensor. Static water level was 3.8 feet below
the top of casing prior to pumping, and declined to about 13.8 feet (10 feet
drawdown) after 3 hours when the pump test'was concluded. A plot of drawdown
versus time (Figure 4) shows a good correlation with type curves considering
significant casing storage effects (Papadopulos & Cooper, 1967). This
interpretation method assumes radial flow to a well with finite storage volume,
and 1s strictly valid only under confined conditions. However, due to the very
tight fine-grained nature of the soil materials, and consequent low water
yielding capacity (specific yield) the Papadopulos and Cooper (1967) method may
be reasonably applied. The ffyd data Indicate that, Initially, all water
removed from the observation well was derived from casing storage. The field
time-drawdown curve becomes more gently sloped with time as greater amounts of
water are yielded from the soil.

The permeability determined from Papadopulos and Cooper (1967) was checked
against the specific capacity calculation approach of Walton (1970). 'The
Specific capacity, 1n gpm/ft. of drawdown, 1s calculated at the end of the
pumping test, and the value of specific capacity is used to calculate
transmissivity and hydraulic conductivity. The results of the two different

12



ALT 001

Well

1

2

2

Well

3

001080 TABLE 2

A.L. Taylor Site

Laboratory Permeability Testing

SheT6y Tube
Sample

1K1

2K1*

2K2*

3K1

4K1

4K2*

5K1

5K2

Core Sample
3K2

Depth

3.0--3.5'

8.0'-8.5'

3.0'-3.5'

7.0'-7.5'

2.8'-3.3'

12.7'-14.7'

Depth
22.4'-22.6'

Description

Slty cly, olv -yel
(2.5 Y 6/6) with com.
gry (N 6/) and grn-
gry (5 SY 6/1)
mottles
SHy cly, tan with
gry mottles* moist
Shale (weathered),
grn-gry, with numer-
ous fractures
SUy cly, It yel bm
(2.5 Y 6/4), with
com. It gry (N 7/)
mottles
SUy cly, It brn-gry

V2.5 Y 6/2) w/com.
Ifalnt brn-yel (10 YR
5/6) mottles,
Iplvent odor
Cly sit, tan and gry
Tilth black gravel,
moist, solvent odor
Slty cly. It yel-brn
(2.5 Y 6/4) w/com.
faint It gry (N 7/)
mottles, solvent
odor
Slty cly, brn-yel
(10 YR 6/6), with
com. faint grn-gry
(5 6 5/1) mottles
and Iron staining

Description
Shale, grn-gry
(5 BG 5/1), hard,
fissile

Permeability
(cm/sec)

1.7 x 10'8

4.5 x 1CT7

2.0 x 10'7

1.3 x 10'7

2.5 x.10'7

5.3 x 10'7

7.0 x 10'7

4.5 x lO'7

Permeability

6.3 x 10"8

* Samples described by Milton Greenbaum Associates. Other sample descriptions
by Geosciences Research Associates.

13
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Figure 4. Time-drawdown Curve from Well 3 and Calculation of Hydraulic
Conductivity.
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methods are consistent and are presented 1n Table 3. The calculated hydraulic
conductivity values are both close to 3 x 1C)'5 cm/sec., typical of fine grained
clay and silt rich materials. A similar pumping test Mas attempted on Well 5
using an even lower pump rate, but was terminated after 63 minutes when the
casing had been pumped completely dry.

Bail tests were conducted on Wells 1, 4, and 5 on February 16, 1984. A
known volume of ground water was Instantaneously withdrawn from each well using
a teflon bailer, and recovery rate was monitored. Recovery data for Well 4
and Well 5 were converted to fraction of the initial drawdown remaining to be
recovered (H/H0), and are shown in Figures 5 and 6. Thus, at the instant of
withdrawal, H/H0»1, and at full recovery H/H0»0. The methods of Cooper and
others (1967) and Hvorslev (1951) were used to analyze ball test recovery data
for Wells 4 and 5 (Figures 5 and 6). The Cooper curve matching method assumes
confined conditions, whereas the Hvorslev method 1s applicable to water table
situations. Results for both methods of analysis are shown in Table 2. An
average of the two hydraulic conductivity values calculated for Well 4 1s about
3 x 10~6 cm/sec, and for Well 5 1s about. 1 x 10~5 cm/sec.

The recovery data for Well 1 was- so£errat1c that no'interpretation was
possible. This apparently results "from the extremely low yield of this well as
compared with the others. Also, the top of the column of water standing in
Well 1 was only 5.6 feet above the bottom of the well. Upon withdrawal of the
bailer, the upper portion of the 6 foot thick sand pack was dewatered, thus
violating the assumption of confinement. No value of hydraulic conductivity
could be calculated from this test, but it 1s believed that the materials
surrounding Well 1 are far less permeable than those penetrated by the other
wells.
Ground Water Sampling and Analysis

Water sampling was performed on February 16, 1984, about 2 weeks following
well installation and development. Aquifer tests were performed in conjunction
with purging, Immediately prior to sampling. This sequence was Intended to
assure that ground water would be drawn into each well, yielding representative
samples for chemical analysis.

Samples were taken with a clean teflon bailer suspended from nylon
monofiliment line to avoid loss of volatile*. Well 4 was known to be
contaminated with solvents, since water withdrawn during development had a

15



TABLE 3

0»

Well

1

2

3

Test Type

Ball Test

None

Pump Test
(single well)

Summary of

Analysis Method

-

-

Papadopulos &
Cooper, 1967

Ualton, 1970
(Specific Capacity)

Field Permeability Tests
Hydraulic

Conductivity

-

'

3.3 x 10"5c»/sec

2.4 x 10 cm/sec
1 i
i i i

Remarks

Very slow recovery; data analysis
not possible. '«

Dry hole.

Three hour duration pump test;
pump rate =0.15 gpm.

O
O
I— »
O
<X>

Ball Test Cooper et al,
1967

.8 x«10i<m/sec . 72% Recovery after 4.1 hours.

Ball Test

Hvorslev, 1951

Cooper et al,
1967

5.3 x 10 cm/sec

9.1 x 10 cm/sec 99* Recovery after 5.6 hours.

Hvorslev. 1951 -51.2 x 10 cm/sec

Pump Test
(single well)

Pump test aborted after 63 mlns.
when well went dry.
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strong odor, and a layer of Insoluble brown organic liquid could be seen
floating on the water surface. For this reason, a separate bailer was used
to sample Well 4 to avoid cross contamination. Wells 1. 3, 5 and the "Field
Blank" were at.l'obtalned using a single bailer, (thoroughly cleaned)between -
wells. In addition, a sealed sample blank accompanied the samples through all
field procedures. Water was poured from the bailer with minimum areation into
clean 40 ml glass vials with teflon lined septum caps. Vials were filled
completely ahd capped to exclude air. Labeled vials were placed 1n separate
plastic zip-lock bags and placed 1n a cooler with 1ce. Duplicate water samples

—wer_e__taken.-fEDm_e.a.ch_we_Ll. Samples from Well 3 and Well 5 were clear, while
water from Well 1 was slightly turbid. The sample from Well 4 contained the
same brown liquid described previously, but was otherwise clear. This was the
only sample having a notlcable odor. Ground water samples were delivered to
Environmental Consultants Lab less than 8 hours after the first sample was
taken. Chain of custody was tranferred to Mr. Robert Fuchs at that time. Field
water quality measurements made on the same date are listed in Table 4. Based
on conductivity, shallow ground water samples are suprisingly brackish whereas
samples from the treatment pond and W1l£m Creek are relatively fresh.

- TABli 4

Field Water Quality Measurements
Conductivity Temp.

Site ( mhos) (°C) £H
Well 1 4580 9 11.0° 7.10
Well 3 2350 0 7.8° 6.45
Well 4 2600 9 9.5° 6.70
Well 5 5400 9 7.5° 6.65
Pond* 435 9 13.8°
WHson Cr.** 160 9 9.5°

* EPA treatment pond. Sample taken at discharge point where levee 1s breached,
approximately midway between Well 3 and-Well 4.

**Sample taken about 10 feet upstream (southeast) of Well 5.

Analyses for volatile organic compounds were performed using Gas
Chromatography/Mass Spectrometry Methods 5020 and 8240 (EPA, SW-846). The five
"target" compounds determined were chloroethane, dlchloroethane, dichloroethene
(dichloroethylene), toluene, and ethyl benzene. Results of analysis are shown

19



ALT 001
In Table 5. Only the sample from Well 4 contained any of the target volatile
organic compounds. This sample contained high concentrations of toluene and
ethyl benzene.

A slngle'sample taken February 16, 1984 from Well 5 was analyzed by
Geosdences Research Associates, for several dissolved Inorganic Ions. The
high field conductivity measured for ground water from this well raised the
question of whether the high salinity was a natural characteristic or whether
leachate contamination had occurred. The following concentrations were
measured:

L>N^Hardness (t) Alkal..Mty (t) Sulfate Chloride
Sample ,.'\ ;-•*- mg/L as CaC03 (mg/L) (mq/L)

s ,j/

Nell 5̂ .5 2580 248 400 390
V "XThe high hardness (calcium + magnesium) and the high sulfate concentration

suggest that the ground water is naturally brackish as a result of dissolution _
of gypsum (CaS04 • 2 H20). This is supported by the recognition of gypsum ^ ;' ̂
veins and stringers in outcrops and boring samples on site (see Boring 2"Test ' _"
Log, Appendix). Contamination by leachate would be expected to produce higher* f(

• v ' .

chloride and alkalinity values than'thosfc observed. ' ' ' - '
Results ~ -' '"' .""* -

This study was1 designed to provide T quantitative hydrologic evaluation of
the A.L. Taylor Site, and specflcally to make the evaluations as outlined 1n
the introduction.

1) Determine the permeability In the overburden/weathered shale
zone between the disposal pits and Wilson Creek.

As defined by this reportthe overburden weathered shale zone consists of
the following components. A sequence of silty clay loam and silty clay
alluvial and colluvial materials that Include a persistent Ironstone and concre-
tion zone 1n the basal part occurs 1n the valley of Wilson Creek. The alluvial/
colluvial materials are probably continuous with loess and colluvial materials
on upland and toe slope areas of the site. The unit extends from the ground
surface to a depth of about 10 feet. Underlying the alluvlal/colluvial
materials and continuous over the entire area is a greenish silty clay soil
material that 1s residual in origin and derived from 1n situ weathering, of the
New Providence Shale. This zone was up to 9 feet thick as observed in Boring
3. Beneath the silty clay 1s a zone of laminated highly weathered clay shale
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TABLE 5
RESULTS OF VOLATILE ORGANIC ANALYSIS (VOA)

FOR GROUND WATER AND SOIL SAMPLES

BORING

WELL 1
WELL 3
WELL 4
WELL 5
WELL 2
WELL 2
BORING 6

SAMPLE

FIELD BLANK*
.iw
3W
4W
5W
2V1
2V2
6V1

TYPE

WATER
WATER
WATER
WATER
WATER
SOIL
SOIL
SOIL

CHLOROETHANE

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

DICHLOROETHENE

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

. , N.D.
* * i

DI CHLOROETHANE

N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.
N.D.

TOLUENE

N.D.
N.D.
N.D.

52.9 mg/L
N.D.
N.D.
N.D.
N.D.

o L
0*— • eo eoo _<o

ETHYL BENZENE

N.D.
;. N.D.

N.D.
56.5 mg/L
N.D.
N.D.
N.D.
N.D.

N.D. None detected. Detection limits: 0.05 mg/U (V
0.05 mg/Kg'(So11)

Analyses performed by Environmental Consultants, Inc., Clarksv1 lie, Indaina, on February 24 and 27, 1984.
using gas chromatography/mass spectrometry methods 5020 and 8240 from SW 846.

*FIELD BLANK consists of delonlzed. organic-free water collected from capped section of PVC pipe using teflon
bailer In a manner Identical to collection of well water samples.

Proptrtl** of Organic

Co———-

Chloro«th*M

Dichloro«t*«.«

Dichloro«t«*M

Tolu.n.

Ethyl BMMM

Tormilm

IfCM^

cocoa
ciB2cciy:i

W*3

Wz*1*

(K/«ST
0.90
1.2ft

1.2%

O.6?

0.87

Solubility**

•lightly

•lightly

•lightly

inMlnhl*

iMolubl.

131

12.3

«0.3

83-5

110.6

136.2

*• Source: Handbook of Ch«Bi>try and Fhy«lc*. 5*ith Edition.
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that 1s gradatlonal between the silty clay and underlying, relatively
unweathered shale bedrock. The lower limit of the weathered shale zone roughly
corresponds to the lower limit of drive sampling. This zone is at least 2 feet
thick but in places ̂ robabj} approaches 10 feet in thickness.

Both laboratory and in situ permeability data were gathered during this
study. Lab permeability data are indicative of saturated hydrualic conductivity
1n the vertical direction. Four laboratory permeability measurements were made
on alluvlal/colluvial materials in the area east of the existing diversion
ditch (Samples 3K1, 4K1, 4K2, and 5K1). The samples fell within the relatively
narrow range of 1.3 x 10*7 to 7.0 x 10"7 cm/sec, which are Indicative of tight
impermeable soil materials. Sample 2K1 1s from what are most probably
colluvlal materials mantling the toe slope area west of Wilson Creek. The
4.5 x 10-7 cm/sec permeability obtained from this sample 1s 1n agreement with
the other alluvial/colluvlal samples. Two laboratory permeability determina-
tions were made on the residual silty clay materials (Samples 1K1 and 5K2).
Results of 1.7 x 10~8 and 4.5 x 10~7 art/see were obtained for these samples.
One sample of weathered shale was anatyted (Sample 2K2),, and a hydrualic
conductivity of 2.0 x 10"7 cm/sec w_as o&alned. One permeability determination
was made on largely unweathered shale, ihe sample was obtained by air coring
procedures and resulted 1n a permeab1l1ty~_of 6.3 x 10"̂  cm/sec.

All laboratory measurements of the overburden and weathered shale
materials Indicate very low vertical hydrualic conductivity values that are in
the range of those generally required for hazardous waste disposal sites. The
results are 1n agreement with previous laboratory permeability values on
shallow soil materials reported by Ecology and Environment (1982, Table 4-2). /

Single-well pump and ball tests were used to evaluate field hydraulic
conductivity. Well 4 was completed 1n the basal portion of the alluvial/
colluvial materials and a hydraulic conductivity of 1.8 x 10*6 cm/sec was
calculated for this material using the Interpretation methods of Cooper and ^
others, 1967. A somewhat higher hydraulic conductivity of 5.3 x 10'6 cm/sec is tf ̂
obtained by the interpretation methods of Hvorslev (1951). The field values > J*
are considered to be 1n good agreement, fcut are about an order of magnitude——^\ ^
higher than those derived from the laboratory analys1s£^The field derived A ^ ^
values are probably more indicative of the actual hydraulic conductivity that >& ^
is relevent to contaminant migration for the following reasons. First, the ^ * <;

^ Vfield conductivity values are related to conductivity 1n the horizontal rather \p <
i-f

<?
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than vertical direction and are more applicable to lateral contaminant
transport. Second, the hydraulic conductivity of geologic materials 1n the
vertical direction may be substantially less than that in the horizontal
direction, nhird, the field hydraulic conductivity determinations Involve a '

' ifmuch larger "sample" than the small sample volume used in the laboratory ^ es
apparatus, and for that reason are inherently more valid types of measurements.T^ v

Well 3 and 5 were completed 1n the lower portion of the residual silty **
clay and upper part of the weathered shale. Well 3 yielded enough water for a
"mini-rate" pumping test, and a hydraulic conductivity of 3.3 x 10'5 cm/sec was
calculated for this well using the Interpretation methods of Papadopaulos and
Cooper, 1967). well 5 did not yield enough water for a pump test, and the
results of a ball test Indicated a hydraulic conductivity of 9.1 x 10"6 cm/sec,
which was comparable to the hydraulic conductivity derived by the Hvorslev
(1951) method.

The soil materials between the disposal pits and Wilson Creek are charac-
terized by horizontal hydraulic conductivity in the mid 10'5 to low 10-6 cm/sec
range. By comparison of field and laboratory test results, vertical hydraulic
conductivity Is considerably less and 1C generally in thie 10~? on/sec range.

2) Determine the horizontal^extent-of contaminant migration between
the disposal pits and Wilson Creek"!

The results of the volatile organics analysis of well water samples
Indicate the weathered shale zone 1s largely uncontaminated east of the
existing diversion ditch. None of the 5 target volatile organic compounds were
detected in water samples from Wells 3 and 5. The results from Well 5 are
particularly noteworthy because a considerable amount of contamination was
observed on the land surface surrounding Well 5, and shallow samples of the
alluvial and colluvlal materials bore a strong solvent odor. As was the
purpose of the surface casing and bentonite seal, contamination from the upper
soil zones was eliminated and the results Indicate that the weathered shale is
uncontaminated east of the diversion. The.se results are consistent with
results obtained by U.S. EPA (1979) from their borings CC-1 and CC-6.

Hole CC-£ was drilled 1n the approximate location of Well 5, and soil
samples from 10-12 (9-11?) feet and 16-18 (14-16?) feet were fo-und̂ to be free -^ ,
of organic contamination. A shallow soil sample (4-6 feet) rfrobabj> from the 'f^
alluvial and colluvlal materials was found to contain "12 priority organic ynttt
compounds at trace (less than 5 ug/g) to 7.9 ug/g" levels. Samples from CC
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* Contaminants 1n the alluvlal/colluvlal zone do not appear to have moved
east of the Wilson Creek channel. A soil sample from Boring 6 on the east side
of Wilson Creek taken from the Ironstone and concretion zone was free of the
target volatile compounds. Further, subsurface soil contamination 1s not
evident north of an old surface drainage channel passing about 30 feet south of
Well 2 (Figure 1). Samples of colluvlal material and weathered shale from this
boring were free of the target volatile organic compounds.

3) Determine ground water flow direction and flow velocity of
ground water on site and downgradient of the site.

°̂

at 4-6 feet, 10-12 feet, and 16-18 fttt were all "relatively free of organic
and metal contamination." (The 10-12 foot and 16-18 foot samples probably
correspond to the weathered shale and residual sllty clay materials^ 0-rjLr- , -,

_ (^ <• c- , • , f '•' • - •
Well 3, completed 1n the weathered shale and residual sllty clay materials

was free of the 5 target volatile compounds. No odor was detected to any of
the samples from this boring. Well 4 was completed 1n the upper alluvial/
colluvial materials. High levels of toluene (52.9 mg/1) and ethyl benzene
(56.5 mg/1) were found 1n this well. An oily light solvent layer was observed
1n samples balled from this well. The high concentrations probably reflect the
presence of this layer of light Insoluble organic compounds. West of the
diversion ditch, none of the target organic compounds were detected 1n Well 1,
even though this well was completed through at least 3 feet of landfill trash.

In summary, none of the 3 samples from the weathered shale and residual <
silty clay zone (Wells 1, 3 and 5) contained any detectablecgncentration of -~> X
the 5 target volatile organic compounds. (jtearl>l tne weathered shale and JyA v'
residual sllty clay zones are not acting as an avenue for lateral ground water
transport of contaminants east of the~eTjd sting diversion- ditch. Although, high
levels of contaminants occur In soW -ancEwater 1n the upper alluvlal/colluvlal
materials, these contaminants do net 'appear to exist at depth 1n the residual
sllty clay and weathered shale. This observation 1s difficult to explain by
any type of lateral -contaminant migration^ mechanism Involving the weathered
shale and residual sllty clay matertals 1n light of the comparand^ hydraulic
conductivity between these materials and the alluvial/colluvial unit. The lack
of contaminants in the weathered shale at Well 1 1s particularly damaging to
the lateral ground water transport Idea.urUTW W*
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Ground water flow direction and flow velocity are dependent on hydraulic

conductivity and gradient. An appropriate value for hydraulic conductivity of
the alluvlal/colluvlal materials based on ball test results from Well 4 1s
1.8 x 10~6 cntfsec. Hydraulic gradient may be estimated from the relative
elevations of water level 1n Wells 1, 3, 4, and 5. Based on static water level
measured on February 15-16, 1984 the fMtom) water table beneath Wilson Creek
valley was only 2 to 3 beneath the surface and a slight northward gradient Is
apparent (Figure 2). The consistent water levels between Wells 3, 4, and 5
establish hydrologlc continuity between the alluvlal/colluvlal materials,
residual sllty clay, and the weathered shale. The static water level 1n Well 1
*as below that of Well 4, and would seem to Indicate that the level 1n Well 1
had not yet reached equilibrium on February 16. It was noted that the water
level 1n Well 1 had risen progressively between observations on February 3__
(dry), February 7 (11.9') and February 16 (8.85'r̂ As Indicated by the baTT
test results, the weathered shale zone at Well 1 1s very Impermeable. Water
contained 1n the waste material at Well 1 1s probably perched on the Imper-
meable weathered shale which accounts for the leachate seeps on the west side
of the diversion ditch observed prior tfc and during this study (Figure 3). It
1s also noted that the water level fn tfie diversion ditch was 2.4 to 6.3 feet- - ««-
above the static water wells 1n Wells 3 ,-4 and 5, and 1n fact was above the
surface of the Wilson Creek valley, (ih at" have previously been Identified as
leachate seeps along the east side of the levee adjacent to Well 4 are probably
Indicative of a seepage surface through the levee Induced by the water level 1n
the diversion ditch.}!

For the purposes of calculating a ground water flow rate toward the Wilson
Creek valley, a static water level of 535 feef^hl be assumed 1n Well 1. The
ground water flow velocity 1s given by a straight forward application of
Darcy's Law.

5.42 x 10-S cm/sec

S1m1lar1ly, ground water flow rates northward along Wilson Creek may be
estimated from the gradient between Wells 3 and 5.
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-1.8 x 10-6

2.53 x 10-8 on/sec

0.80 cm/yr.

early, these ground water flow rates Indicate a very slow ground water
movement and an (insignificant rat^ of contaminate release off site by ground
water flow. ^

Conclusions

Given such very low ground water flow rates, a mechanism 1s needed to
explain the occurrence of contaminated soil materials In the location of Wells
4 and 5 and contaminated ground water from Well 4. These contaminants could
not possibly have been transported by saturated ground water flow from the
nearest known disposal cell (approximately 90' west of Well 4) 1n the time ^/'
period since their disposal, given the above calculated ground water flow
rates.

The existence of toluene and ethyTfanzene 1n Well 4-at a possible depth of
10.5 feet below the ground surface requires a contaminant transport mechanism
other than saturated ground water fid*. *\ab permeameter tests have shown that
vertical saturated permeabilities of the soil materials are quite low. In
reality, Infiltrating fluids must first JTass through unsaturated soil near the
ground surface. Permeability values for unsaturated materials are not so well
defined and are difficult to measure. However, vertical flow through the
unsaturated zone may be considerably faster than rates Indicated by laboratory
permeability measurements of saturated soil materials. Contaminants may move
realtively freely through the unsaturated zone to the top of the water table.
The downward movement of compounds such as toluene and ethyl benzene which are
Insoluble and have densities less than water (about 0.87 g/ml) would be
limited by the top of the saturated zone. These compounds would tend to
remain at the top of the saturated zone. This would explain the fact that
contaminants were detected 1n the shallow soil materials at Well 5, but were
not detected 1n water samples from this well. Well 5 was screened in the
weathered shale zone, well below the water table. ̂

The data collected during this study suggest that the area of contaminated
soil and ground water 1s limited to, and it 1s believed controlled by, the area
of known surface contamination. The area of surface contamination 1s
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controlled by the drainage pattern that existed during operation of the land-
fill. The surface may be contaminated by direct spill of liquid waste, or by
surface water transport of these wastes by overland or channelized flow. It 1s
suggested from .-the data presented here that Wilson Creek and another small
channel draining the north side of the site (Figure 1) effectively Intercepted
overland and channelized flow off the site and effectively limited the a«-ea of
contamination to the landfill side of the drainageways.

Overland flow of contaminants 1n surface water runoff may Infiltrate Into
the shallow soil layers and thereby contaminate soil material down to the level
of the water table. The presence of contaminated soil and water down to a
possible depth of about 10 feet 1n the base of the alluvial and colluvlal
materials 1n Well 4 may be related to the depth of the seasonal low water
table which would be expected to fluctuate 1n response to seasonally related
transpiration of ground water and soil moisture 1n the valley of Wilson Creek. '

Numerous dead trees, presumedly killed by contamination from the site
occur along the west side of Wilson Creek channel, however very few dead trees
occur east of the channel. The distribution of dead trees suggests that Wilson
Creek effectively limited the eastward overland flow of "contaminants from the
site. This observation 1s consistent wfefi analytical results showing highly
contaminated soil 1n Well 4 shallow materials west of Wilson Creek, and the
absence of contamination 1n sample 6V1 fTbm Boring 6 east of the creek.
Similarly, no contamination was found 1n soil material 1n Boring 2 north of the
dralnageway along the north end of the site, s

In conclusion, 1t would appear that the soil materials on and adjacent to
the Taylor Site are sufficiently Impermeable to restrict contaminant release,
via lateral ground water flow, to an Insignificant rate. The observed pattern
of soil and ground water contamination 1s consistent with contaminant migration
via overland and channelized surface flow and Infiltration and unsaturated flow
1s Insignificant, and under the remedial action design proposed by TenEch
(1983) the release of contaminants by surface water flow would be negated by
the proposed clay and vegetative cover.
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Reference 22
B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 25, 1993
Clark's Landfill 10:00 a.m.
Louisville Water Company Service Info.

To: Steve Hubbs, Engineer
Company: Louisville Water Company
Phone No.: 502-569-3675

Recorded by: Dane G. Pehrman

Called to find out service range and sources of water for the Louisville Water
Company (LWC) System. Mr. Hubbs informed me that the only water service in
Jefferson County is the LWC System. Any resident not on the LWC system draws
water from individual wells into the alluvial aquifer.

The water service range is as described on the attached map of the LWC System.
This system is supplied by two surface water intakes located in northern Jefferson
County on the Ohio River. A surface water intake, located on Zorn Avenue,
draws approximately 1 million gallons per day (GPD) from the river. A second
surface water intake, located just east of Herrods Creek, draws approximately 20
million GPD from the Ohio. The system is not currently served by any
groundwater wells, however, the LWC plans to begin pumping 1,000,000 to
2,000,000 gallons per day from a alluvial aquifer well screened at 70 to 100 feet
below land surface. This groundwater well is located on Zorn Avenue in northern
Louisville.



Water treatment plants

Reservoirs

(listing Louisville Water Company (1WC) waltr lines:
It" to 24" in Louisville
12" to 24" in County BaUncr (excluding luuitvillr)

Existing LWC water lines: 24" jnd greater

K'fervontown Water Oislrkl (J'to**n)

Mill b* M*»rd by iww wdlo mwn *rr drlrfmuitd by (Hittit dcvdapiMcnl

Core Graphic 15

Public Water Company
Service Availability

Settton V CdfeCf«prikt
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 23
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA Region IV BVWST Project 52009.028
ARCS-Site Assessment BVWST File 52009.028
Bethel Church Burn Site March 31, 1993
Salt River Water District service area 1:30 p.m.

To: Jim Rice
Company: Salt River Water District
Phone No.: 1-502-955-9281

Recorded by: Bruce N. Harris

Asked Mr. Rice about their supply source and the location of any surface water
intakes. He stated that SRWD does not have any intakes or treatment facilities
since they purchase their water from Louisville Water Company (LWC). He also
stated that all of the smaller water companies in the area purchase their water
from LWC.

Mr. Rice said that the SRWD extends from east of 1-65, southward to Route 480,
south to Route 61. He also stated that the service extends east toward Mount
Washington, ending at the Floyds Fork bridge.

Mr. Rice started that the SRWD and the Kentucky Turnpike Water District will
be merging in 30 days.



Reference 24

B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 25, 1993
dark's Landfill 1:45 p.m.
Extent of Kentucky Tnpk. Water Dist. System

To: John Sadoris
Company: Sadoris and Associates
Phone No.: 1-502-955-6018

Recorded by: Dane G. Pehnnan

Spoke with Mr. Sadoris to determine if the Kentucky Turnpike Water District
(KYWD) services any areas within the four mile radius of the Clark's Landfill site.
Sadoris and Associates is the consulting engineering firm retained by the Kentucky
Turnpike to design and administer the system.

Mr. Sadoris explained that the KYWD supplies areas in northern Bullitt County
with water purchased from the Louisville Water Company. I asked if the KYWD
supplied water to residents along Knob Creek Road or in this general area. Mr.
Sadoris stated there are no water mains to this area of the county; all residents in
this area are supplied by private wells.



B&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 25
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.028
ARCS-Site Assessment BVWST File 52009.028
Bethel Church Burn Site March 25, 1993
Shepherdsville Water Company 2:00 p.m.
Distribution Area and Source

To: Buddy McCovens, Supervisor
Company: Shepherdsville Water Company
Phone No.: 1-502-955-7803

Recorded by: Bruce N. Harrison

Mr. McCovens stated that Shepherdsville purchases their water from the
Louisville Water Company (LWC). He stated that the Shepherdsville system only
serves the city of Shepherdsville; all areas outside the city are served by the Salt
River Water District or the Kentucky Turnpike Water District.



Reference 26
B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 25, 1993
Clark's Landfill 4:10 p.m.
West Point Water System

To: Vernon Curl
Company: West Point Water Works
Phone No.: 1-502-922-4260

Recorded by: Dane G. Pehrman

Spoke with Mr. Curl to determine the area covered by the West Point system and
how the system is supplied.

Mr. Curl stated that the system only serves the town of West Point and does not
serve any areas north of Salt River. The system is supplied by two groundwater
wells on 6th Street in West Point. There are no surface water intakes on the Ohio
River for this system.



Reference 27
B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Offk»

TELEPHONE MEMORANDUM

USEPA - Region TV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 25, 1993
Dark's Landfill Site 11:00 a.m.
Extent of Fort Knox Water System

To: Bob Ender
Company: Fort Knox Water Department
Phone No.: 1-502-624-5252

Recorded by: Dane G. Pehnnan

Spoke with Mr. Ender to determine if the Fort Knox system serviced and areas off
the base limits or north of the Salt River.

Mr. Ender stated that the Fort Knox system is a groundwater supplied system and
does not cover any areas north of the Salt River.



Reference 28
B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Phllsdelphla Of**

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 26, 1993
Clark's Landfill Site 3:45 p.m.
Depth of Wells in Northwestern Bullitt Co.

To: Mary Ann Blanton, Inspector
Company: Bullitt County Health Department
Phone No.: 1-502-543-2415

Recorded by: Dane G. Pehrman

Spoke with Ms. Blanton regarding the source of drinking water to residents in the
northwestern Bullitt County Area. Ms. Blanton informed me that there are no
public water supplies west of Shepardsville. Residents in the northwestern Bullitt
County area receive water from private wells or cisterns. She stated that most
people use wells screened at a depth of 60 to 100 feet since the cost of filling
cisterns is prohibitive.



Reference 29

B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Preliminary Assessment March 25, 1993
Clarks Landfill Site 10:15 a.m.
Groundwater Users in LWC Coverage Area

To: Alan Arbuckle, Engineer
Company: Louisville Water Company
Phone No.: 1-502-569-3609

Recorded by: Dane G. Pehrman

Spoke with Mr. Arbuckle regarding residents within the coverage area of the
Louisville Water Company (LWC) system who are still using their own private
wells. Mr. Arbuckle performed a study in 1980 identifying residents within the
LWC system range that did still used private potable wells.

Mr. Arbuckle identified the following areas in the 4 mile radius of the Clark's
Landfill Site that were not on LWC water:

• 3 homes on Chisolm Road,
• 23 homes on W. Fincastle Road,
• 7 homes on E. Fincastle Road, and
• 5 homes on Scenic Drive.

These areas were marked as described to me on the four-mile radius map showing
water service in the site area.

Mr. Arbuckle confirmed that these private wells are usually less than 100 feet and
draw from the alluvial aquifer.
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0
0
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Table 2. Summary of General Characteristics of Households and Families: 1990
[to dtfoftans o< ttnw •* iiHUi"̂ ! * tv*<

Sfati
Urban and Rural and Sin

of Plact
Inside and Outside
Mttropolitan Ana

County
Place and [In S«ltcttd
Statts] County
Subdivision [1,000 or
Mor« Persons]

UHAN AND IUU1 Um JIZI Of
rua

IM54M AND OVTJIDI MntOMUTA*
A«U

COUNTY

latvt Cwrv. .......................

«•*" CSK"V ... _____ . _____ .. ____ .

C*M» Cam............... .........

Oort Gxxrr ................... ___
Oov Couwy....... __ . ___ . ____

G*r«no« Cour* .... __________

bMCoMV .........................

t**l**,.. ... .. .......... .... ..
Ww. C4MW ..... __ ..............
Gu^H Cgm(

Gran <M»,... ......... ....... . .... .
G~M CWMV. ............. ___ ......

H«, C4IOTV .... —— ...... __ ... .....
ii I '.rr-r
HBI Cum __ . _______

eon Mt <«i*t

« tout-
nodi

"1 ISO
497 149
242 4:1

6SI 0*4

214 20!

'0« 537

»i 632
Ml 6J2

S MO
5 59!
: til
3 191

3 459
n 512
JO 127

9 4t3

6 159
IS 965

5 274

31 169
: lo*
3-55-1
1 679

10 973
7 3*7
3 59!
3 644

jj 034

3 143
J 324
5 337

4 621
IS 444

3 371

S SIS
13 177

4 Ott

13 349

S 740

Wtf* 9"W

»<4to U
TQttf won

73.6 14.1

Ml 329
674 333

« 4 21 1

73 2 37 7

74 2 37 6

76.3 M 4
77 1 J« 4
7 2 1 3 2 ?

H 3 3S 0
764 Mi

74 1 33 2

735 J4 1

75 7 35 7
143 462

729 }'• 1

713 351
7 3 4 3 1 3

793 393

77 0 41 6

12 1 45 0

72 9 33 1

72. « 34.3

71 1 34 3

75 » 359

64)4 2».l

710 J49

734 37.7
745 344
764 330
H.4 37.1

71.1 443
74.1 401

75.5 3S.3

>««*( XOMdoMl

Amnrt >l»4* ton*

WMi *•>
dddnn

«** II
rom ywn

59.3 aj

SI S 235

51 0 23 7

4 4 2 3 3 9

5 5 3 2 6 0

625 307
SIS 213

SI 4 22.2

639 219
655 304
640 32.1
621 271
43.S 213
62 7 21 0

65 7 35 6
60 7 31 2

424 2*0

71 7 39 1

60 5 24 1
SI.6 24 0

~ S7~0 27 6

64 1 291
6 1 5 3 2 6

641 349
60.5 27.7
62 1 274
57 S 23 9

63 0 33 2

4*3 221

439 341
S4 9 2S.4

439 324
454 211

lit 33.3
421 249
447 30.}
44.2 2»269i a.i
44 3 J4 1
40.3 32.3
41 1 2t 1
42.4 719

S^^

no KvlMnd griMnt

Wnti vtm
a*tn«

*** II
Twri mn

11.6 6J

137 10
13.5 71
IS 3 II

142 IS
139 IS
144 IS
9 1 4 1

1 4 1 7 9

1 2 6 7 2

1 2 1 7 0

14 | 91
7 4 3 9

9 5 4 7
16 41

7 6 4 3
9 5 5 2

9 5 5 7
12.2 7 1

9 7 5 3
133 7

92 S

10.2 5
71 4

120 69

12.5 64
1 0 7 5 4
12 44

1 2 7 5 6

120 6.3

12.3 73

120 19

9 6 5 0
91 49

91 59
I.I 5.0
19 S
1.0 3.9
91 4.5

10.2 4.7
13.3 44

f.f 5.1

It houwhoM

Tom

34.4

3 2 0
32 1
3 7 9
26 S
31 9
326
31 3
191
21 9
212
116

792
3 7 4
239
265
26 S
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149
231
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2 3 9
237
222
2 7 2

237
23.6
21,9

2 5 9

245

21 1

IS 7

27 1

217
266

276
207
2 3 3

226
1 7 2
256
27 1
251
274

21 t
370
24 1
20.1
»5
314
23 1
220

244
235
23.4

21.2
233

14.5

i

•Mtnly MSM

Moutifmiilir

23J IO

271 171
273 149
12 1 19 7
221 14.2
21 7 197
214 11.7
290 206
110 106
2 7 2 1 9 1
265 112
161 94

2 5 0 1 5 4
31 7 195
20.7 127
22 9 145
22 1 14 2
23 1 16 2
147 10
21 7 13.7
29 6 203

296 203
294 193
2*7 213
II 7 III

224 147
22 1 14 2
200 121
2 5 2 1 5 7
230 154
22 1 13 9
220 14.2
114 112
212 ' • 143
240 ' 1 6 0

24 4 164
21 9 U 1
1 9 6 1 1 4
221 133
13.5 73

256 176
2 7 1 1 7 3
2S3 16.0
251 16.7

19 2 119

206 124
20 1 133
162 91

240 154

116 12.3
19 3 III
205 131

226 143
195 12.2

294 21-2
707 12.2
200 12.9

195 11*
74 1 14.4
21.5 12.9
22 4 14 4

174 9.9

21 t 14J
23.5 14 S
22.1 14.1

tad>

W», (ton

45 fWl on* «•*

IMI >V*»

ICJ U

U S 9 5
102 13
111 96
• 7 71

142 119
126 10 S
1 5 1 1 3 2
II 67

1 5 2 1 2 6
159 13 0
79 51

9 7 7 1
III 95
13 66
9 1 7 4
17 7 1
III 99
6 2 4 6

109 1.5
147 12.3

_
147 123
121 107
164 13.7
94 7 .1

13.3 102
130 100
100 13
1 4 5 1 1 7
12.7 102
127 94
1 1 5 9 1
70 5.7

11 2 92
\2i 102

12 1 99
134 105
90 61

119 16
S.I 31

149 12.2
12.9 10!
11 2 90
15-1 127

1 1 9 9 0
10.2 7 7
119 19
9 2 7 2
91 12
7 9 6 1

121 99
156 12 l
140 106
110 90

100 79
10.2 70
1 1 7 9 6
71 64

136 94
9J 73

10. 1 12
11.5 15.1
II. 7 1.2
109 1.6

10 0 7 1
144 117
110 79
13.3 103
14 49
1.3 62
14 52

114 92
13.1 100
12.7 9 1

HIVW
XMf 65

v*«n
«nd 9*f

32.6

23
21
23
!9
27 <
24
29
21
290
30 7
201

207
23 2
'9 2
19 1
1 9 4
23 2
17 1
24 2
27 7

-
27 7
24 3
XI
229

713
780
2:
30 l
261
2 6 9
2 5 5
IS.2
2 4 9
2 6 3

25 1
271
21 0
270
13 ;
31 6
214

23 2
33 5

2 5 0
24 7
27 4
20 :
22 1
2i 5
267
30 2
31 S
226

2 5 4
246
36 ?
16.2
276
220
201
341
233
261

220
303
250
296
21 5
197
1 5 3
255
269
710

S»w»<» p»» —

Howt*-
•ofl ffl^wy

2.60 3.04

; <i ! ::
2*9 ;«
; 34 «
2 63
; .i ;;
2 «2 w
2 '0 96
2 75 '3
2 a C2
2 50 G3
2 79 U

256 1»
2 3 5 2 *
269 3 13
2 62 3 l
2 6 3 1 1
2 57 I I!
2M 3 1
263 3G7
2 3 1 2 7 6
.

2 31 : »6
2 31 : «!
2.73 3 i l

57 3 0',
s« ::
M >
44 '

254 99
26i :s
2 69 6
2 14 :>
2 63 :«
2 SO '--

249 =-
6« :T! "
sJ ^
«' ;-.
iVJ •'.
K *:
46
49 "

5', *
?5 -;? ;,
73

: M
93 :s
4« J5
1* *-
56

64 X
71 !

231 '*
262 =,
2 7 4
244 °
242 X
2.75 •
259 9 .

271 •»
247 94
261 ;-
249 9
2 7 ! 3 = c
2 79 3 •
2 7 1 3 1 1
2 74 3 :.
262 J»
2 51 1 04
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Table 2 Summary of Central Characttn'stics of Households and Familta: 1990-Con

Sratt
Urban and Rural and Sat
of Ptato

buida and Outsida
Motrepofiton Area

County
Ptoct and [In W»xttd
SratM] County
Subdivision [1,000 or
Mart Ptnoni]

cowrrr-Can

w*n CM*,. ..... ...... ... .........

pua AMO COUNTY sumvnioN

l»mi.i. ocy ___________ _____

JJ tow-
no*

16 SSI4 m
17 740
4 31

* S03

: 740

9 7J1
4 71]

2 355

3 477

4 300

4 537
1 3W

7 31:

4 337

057
1 146

120

755
Mi
501
041

214

244
5 510

3 70»
i S17

2 451
7 m

t»l

10 171
II]

525
504

1 147
2 Ml

*Wl 0««
tfriton

*••> II
r«ni v*en

T77 405

77 1 M.O

7? 1 42 5
71 3 403

71 4 J4.7

74 3 35 1
72 I 35 3

749 323
133 410

774 347
134 SCO

75 9 33 9

77 1 374

749 344

71.7 37 5
775 3»5
7»7 427

HI *J4
744 353

779 3is
704 MO
749 330
774 403
777 345

75 1 354
7S.7 31 5

»9 M.;
750 M.f
*f 4 145
714 M.2
71.7 377
750 31 1
74 4 31 5
7S.I J» 7
Tl.l 3»7

444 2*3

47 1 17 f
41 • 2B '

709 194
t» 7 JJ.7
413 130
443 343

K»i« taut* fvrir

WMl awn
Mtnx

MV II
Ton* ,wn

59 1 21 4
4 1 1 2 7 7

41 5 2»0
45 2 32 6

44>l 347

594 30.7

M 4 33 7
45 1 33 4
41 7 2*4

45 2 33 1

45 5 21 1

409 322
45 .4 2» 5

44 7 34 5

4 7 0 3 9 5

512 272
77 5 43 7

43 1 271
444 2» 1

43 7 JO 3

434 2*2

43 9 33 2
44 3 35 i
449 ]4«

59 1 24.0

57 1 24 4
420 249
437 Jl 1
44] 795

433 2».l

703 134
40 f »9
351 247
41.7 13.0
454 XI
422 2*4
St 1 2» 5

473 332

W 4 477
17.4 l»»
V6.4 232
41 7 27 5
51 4 23 4
125 329
44.4 200
44.4 21.1

tow*

f**m Itowmfer
W IMMM BTVMM

WMi M*
«l*««

»M> II
Tmi t»on

9 7 5 5
III 4.3

U5 12

109 55

13 » »»

1 0 4 S O
12.1 7 1

III SI

9 7 S 3

73 31

12 44

12.2 4.9

1 1 5 4 . 3
7 7 4 7
9 4 5 2

99 52

II 0 57

12.1 7 2
91 54

4 ] 3 5
10 7 57
10.9 44

15 47
4» 3.»

101 44
102 5.3
101 5.7
101 54
131 79
1 2 4 7 5
9 2 5 3

7 2 3 1
5 2 2 »

41 2.3

5 4 2 3
210 120
114 114

ritaMMM

rotd

243
2 4 4
2 5 5
2 4 9

320

21 7
290
i« t

223
240

21 4
n.»
709
21 7

2 4 5

241
214

272
171
234
23 1
1 7 7

274

2 5 2
22.9

23 1

251

21 3
225

199
234

2»4
25 1

223

243
20.1
250
X.4
21 4
21 3
250
23.4
242
209

354

t:.s
33.2

2»4

10.3
31 7
31.7

•

HOUI4MM4>

TeW tan*

235 144
21 1 133
73 1 140
230 149
202 119
2 7 5 1 7 0
14 4 10 2
MS 130
2 5 2 1 5 3
1)2 100

209 13.3
22.4 14.1
177 I I I
202 125
21 7 133
140 1.9
1 9 7 1 2 4
19 7 11 1

22.7 132

272 U.I

71 1 13.4
141 91
71 3 13.0

25.3 144
14 4 74
194 122
221 147
22.0 145
23.9 151

1 3 1 7 5
23.1 132

114 US
171 103
2 1 7 1 3 7

2 7 7 1 7 4

24 2 14 7
23 1 15 5
199 12 1
20 1 121

115 102

221 13.1
113 113
731 145
24 4 14 t
199 12.1
Itl 12.5
235 153
211 14.3
23» 12.2
III 11.3

14] 244
144 110
II 2 13
X.3 21 0
305 215
274 22.4
274 1»4
99 49

29 1 It 1

h^v, Anv

45 vwn «n« or«r

lota LTTO*

104 |4
1 1 7 9 2
1 4 4 M l
1 1 4 9 2
1 1 0 7 1
10.5 14
44 5.3

10 1 7.9
10 1 II
1 0 4 1

1 1 2 1 9
1 2 4 9 7
14 44

1 1 4 1 3
11 4 f 0
4 1 S I

102 1
1 0 9 7 9
1 1 7 1 7
110 14

1 7 7 1 0 2
155 11.5
137 109
103 10
1 7 3 9 7
1.7 49
1 4 4 4

10.7 14
1 1 4 9 1
13 40

13.7 104
5 4 4 1

104 74
1 1 4 9 7
17.5 91
1 3 3 1 0 3
10.2 14
104 79
124 102
r.4 47

14 1 119
111 1 '
S . I 3 9

111 >'
1 0 0 7 0
104 71
19 49
1 5 4 4
J 7 4 5

101 IS

141 12 '
ii o i:
9 2 7 1

1 2 4 9 7
9 1 7 1
9 1 7 9

1 1 4 9 5
9 7 4 7

110 19
12.1 10 1

13.5 99
9 1 7 4
II f 94
t 1 74

113 f 1
10.3 7 4
13.4 109
10.9 1 9
10. 1 7.3
79 4.3

200 145
II 70
3 5 4 4

144 134
11.9 140
1 7 7 1 5 9
170 U 7
4.4 30

142 134
131 115

Hoinr
ta<» 45

Y«an
«* >«r

21 9
2S 4
12 i
25 ]
25 3
22 <
i6 :
2 3 0
MS
20 7

2 4 5
2 7 5
209
24 9
:t:
116
23 '
Ii '
24 :
2! 1

26 7
12 '
36 '
23 '
27 4
191
191
24 5
2 7 7
119

.1 1
] 9

23 .'
26 '
27 i
21 2
2 3 ]
24 S
27;
19 i

2»0
76 4
12 9
26]
27 1
23 =
20 »
703
re*
24 i

32 '
24 i
704
27 9
19 )
22 6
2: :
2: 3
24 <
21 s

32 :
2 4 ]
25 3
196
2 7 4
25 7
21 7
2 4 4
224
III

331
11 <
141
32 4
159
342
301
2 5 0
291
2 6 6

"•nan »-

HOW
y»d 'ofiwv

.- !4 3 li
2 s i 3C3
2 4 7 2 9 3
2 56 3 02
2 •' 3 '3
2 a 2 »
2 -> J :2
2 7 ! 3 ^ 4
2 o« 3 23
! 34 ] 26

2 72 3 :<
2 !6 2 W
27! ] M
2 r? 32'
2 4 5 3 0 7
2 U ] 2 <
2 76 ] 9
! 74 ] 4
2»7 3 M
2 «« 2 '3

260 3:6
231 27 '
2 4 1 2 ' 3
2 90 ] 13
: s» 3 ::
2 5 6 3 0 1
290 3 26
2 77 3 24
2 44 2 91
2 " 321

; s: 1:2
J ' ! 331
: si 3 "
2 16 3 X
257 3 X
2 !fl 2 '»
2M 3 :«
2"« ] S
2 J2 3 i
2 9 0 3 3

2 S-i 3 X
2 M 3 :i
2 ' 3 3 4
! » 3 «
2s' - *
2 '6 3 :
! 93 3 !
2 '< 3 *
J 36 3 :«
25 ' 2"

; :- 1 -

: -i 3 •:
; i: n~
2 J4 2 ':
2 -.' 3 >9
2 si 3 U
2 59 3 ;-"
2 -5 3 J2 s; ; 95; M 3 3

2 »9 2 '2
2 s* 3 :s
2i5 3 '4
2 5 2 3 C 3
2 76 3 '9
2i6 3 :!
2 56 3 ::
2 45 3 13
2 63 3 :«
27! 3 V

2 13 2 H
2 95 3 ::
3 3 3 ' 0
2 3 0 2 S 7
2 3 4 2 9 5
2 52 3 '0
! 14 3 :
2 '9 2 97
2 39 2 91
2 49 3 07

GENERAL POPULATION CHARACTERISTICS KENTUCKY 7



Table 2. Summary of GtMrai Characteristics of Households and ramffias:
(Far J»tV»m»»». •* *

1990-Con.

!

Slfltt
Urban and Rural and Six*
of Pfoca

Inside and Ovtsid*
Metropolitan ATM

County
PUx« and [In S«t*Kt*d
States] County
SvbdMsien [1,000 or
Meet Pvsotuj

fua *MO couirn SMMVWON-
Cofl.

M.4WVIW ("*V

l***jnfx C3P ....... _ ... ____ .....

l49WTwif OrtV... __ ......... __ .... ..

ludb- 3rv _.,„. _____ ........... ..

**cJlo*«m O^ .....
ModiiontnA, ory .. .. .

**CWV* C' ....... ..
M«UOC Q*
*»«''•« *v~ .......................
**»**, ofy .... ___ „. .. .
***tttQr0v9h OfV..... .._..._......,.
*«*•«•«• ory._.,......_..._..__..._
***^ofy ............„..„„„.«

***"«**• Of* ......... ...
***»•«« cwy.. _..,._ ____ .. ____

*•»•** qtv ......,__„.„. .

*•«" Sr*.* a»y .,.-..-......,._...
*•"* *•"»«* ar»..._,__..__.__ ....

*******> o»v —....„—........,..2-*** *» —.....»......:..:::
****•» o»v .......... „^M?<J» ........„„..:...:.::::
"^^wy. .,.,.,. ..„..„.„ .. ".

I******^ ............ .. ...5"jc«- a»...... .::.::::::;;:::ST*** ** ........... . .S***"®*. .......g-^^v ,.......:::::::.:::::::
fci?:::::; • - - •teg.6^ •» •» .......:::::;::::
O^-WIMT.. —— —— —— ——

<USM»
haMi

3 102
1 026
2 012

10 541
1 514
1 0*0
1 725
5 334
: J-.
1 133

II 402
444

1 13*
540

3 143
410
351

1 144
477
911

440
1 900

454
1 035

761
409

1 454
1 350
1 440
2 351

2 243
6M
414

1 9*0
443

t* 52*
142
603

2 343
Ml

113 065
414

1 713
440

3 142
43*
345

6 512
645

1 43;

3*0
1 424
4 442
3 OM
4 471
2 01*

451
321

2 174
2 175

1 4)4
Ml

2 209
1 0*4
1 414

542
440

3 IT*
7 732
7 244

4 947
414
4*4

1 514
1 101
1 122

7*0
322

21 472
541

towtf of rf ittuwJwrfB

fenfclMMtaMi

<M*«i
wair II

TOM nan

641 2*5471 i:
4*9 352
41.9 131
721 31 7
6*3 33 Q
647 27 7
7*1 37 I
905 S2.0
4)9 2*0

704 134
44.9 330
7 1 2 2 5 4
47* 131
144 411
412 JO)
M6 442
44 3 31 7
679 32.1
71.1 33?

47 1 7*7
73 1 37 7
Mi 444
74 1 40 *
73.7 31 6
673 27?
706 376
6*.} 31 7
44* 21173.1 142
6f4 129
7! 7 34 5
U4 451
490 353
773 443
630 303
457 2* 1
713 342
442 300
67 3 2* 3

59 4 26 .2
752 351
7S9 353
770 31 5
S3 1 21 9
490 2«0
12.1 40.1
697 327
6*4 JTI
441 249

•32 47 1
M 0 42.3
42 4 24 5
43J 277
73.7 14 1
74 1 31 1
71* 304
M6 4t*
70.1 31 7
5*4 272

n 4 37 4
Ml 14 I
45.3 2».l
715 331
13 0 4V 1
64) 11*
451 216
574 23.7
75.7 41 0
4J9 23.)

774 4JJ
74.9 3t9
751 J35
7*5 42)
74.) 443
74.4 340
U.] 279
M.I 42.1
447 33 J
404 255

Hmmt rtutu Imti

WMMI
Man*

IMV II
Tonl »wi

4* 1 210
323 232
414 214
53.2 23 7
4) 5 23 9
44.1 It?
545 221
41.5 317
757 439
47.1 114

502 22.1
41.3 :)4
457 234
403 103
49 6 394
77 1 210
III 413
411 202
4» 7 21 2
535 2S.4

509 206
41.1 X.I
614 147
5*9 2*4
35 I 27 3
570 211
512 254
54 4 24 4
310 193
575 24.2

449 20.1
62 0 32 0
711 31.1
500 23.9
401 32.5
443 23 1
47.1 ll.»
U.7 267
51 1 22 2
4*2 211

37 9 14 7
5* 4 2» 1
52 4 24 6
413 246
42. 1 16. 1
351 207
44.5 HI
527 230
4*0 201
504 196

70.5 3*2
479 336
4 7 3 1 7 4
449 III
510 221
410 275
59 2 25 3
649 3*2
52.5 21 4
44.1 11.3

545 34.9
4*1 23.0
44.4 199
52.4 225
457 377
544 274
45.5 HI
459 170
441 204
40.) 20.1

603 33 1
5*0 2*1
41.7 2*0
4*7 M5
41* 343
5*. 7 21.3
50.5 209
77* 543
504 22.1
44.7 171

v MB* tntf*

<M*w

TIM iwn

14 4 61
12 1 1.2
II) 105
141 17
7.1 4*

200 115
9 1 4 0
I.I 44

1 1 4 6 1
141 100

174 103
153 13
4.1 1.3
5.3 3.1

1 1 1 7 7
44 1.5
4 ) 2 4

11.4 109
1 5 7 9 9
14.2 100

14 1 15
100 5.7
** 4.1

14.7 10.0
144 99
13 49

13.7 99
94 4.2

15.1 I.I
12-0 4.6

194 III
103 55
91 59

15 5 10.5
13.5 10.1
12.2 73
15.7 95
91 41

1 1 4 * 4
154 72

113 102
137 51
14 | 74
13.3 4.7
I.I 50

12.1 4.1
130 42
U 2 14
161 69
III 66

9 7 6 1
102 7.9
134 13
143 71
116 101
1 1 2 7 3
100 42
10* 73
15.4 93
D.I 1.)

15.4 94
144 10.4
144 • 1.5
14.7 10.3
14.) 10.0
11.2 7.)
110 94
100 40
270 115
If.) II.)

1) 7 17
14] 14
II 1 37
53 3.1
9* 1.5

141 79
D.I 4.2
*) it
1)1 13
13.) 7 0

MHB)viWy ^Mcf̂ fc

TgM

333
33.2
30.1
31 1
272
31 7
31 3
202
9 3

34.1

2*6
33 1
211
52.4
1 5 4
14.1
13.4
11 5
32.1
27t

329
24.3
It 4a.t
343
335
2».411 1
31 1
279

X6
243
14.4
310
22.7
370
14)
21.7
3)1
333

404
241
29 1
23.0
4 7 2
31 0
179
X.3
31.4
15.9

14.1
200
374
371
273
2)9
21.4
D.4
2*5
404

27.4
31.9
147
2t.5
170
11.7
242
41.4
24.)
14.1

22.4
23.1
24.*
235
257
33.4
343
11.2
33.)
1*4

uauij§taMMr t*v*j aWw

T«M fe«ri>

31 2 23.5
X* 22.9
212 HI
21.) 114
24 1 15.7
304 21 4
273 It 1
141 90
I.I 42

311 23.7

247 174
31 4 21 9
370 202
43.1 21 0
1 3 0 7 7
151 10.5
13.1 71
2*» 2J4
300 222
24.1 II. 1

315 21.1
22.1 1)2
14.1 I.I
234 145
230 144
301 232
24.1 171
24.5 177
2*2 215
25.4 It.)

2*4 201
22.0 141
15) 94
21.1 1* 7
215 11.5
2*1 17.1
33 4 2S.2
23* III
11.7 22.7
313 23)

350 21.5
231 144
254 14.9
224 172
3*7 204
2*2 22 1
171 125
211 1*2
X.I 20)
344 25.3

12.4 41
I7.f 110
14. 1 24.4
332 250
25) 174
221 154
25.7 11.4
10.2 5.2
211 20.5
131 211

25.7 17.1
2*7 23.5
37.4 24.1
210 22.0
141 t4
242 *4
334 23.0
24.1 23.4
20.5 10.5
1I.J 17.7

1*0 11.0
21.7 12.4
24.) 1*3
20.4 101
11.4 4.*
20.2 12.*
Mt 233
1.4 1.4

M.I 1*1
!*.» 2*4

45 *•!•«».

T|M feMl

174 149
III 157
14.5 II 4
129 106
9 0 7 3

1*7 16.6
1)3 101
5 5 4 5
2.1 1 *

1*1 147

13.6 10. 1
114 14.1
14.9 D.I
5.7 41
40 3.1
t) 1.0
6.) 40

11.5 155
170 136
12.1 112

14.3 12.1
5.1 42
1.5 44

12.4 97
10.3 17
11.4 14.1
13.2 10.3
112 94
179 151
13.7 115

157 131
12.5 94
5.4 3.7

143 II)
93 71
71 6.4

20) 173
15.1 124
14.3 142
11.4 15 7

141 III
101 91
125 105
114 13 7
5 9 4 6

17) 144
101 14
14.0 U 4
1*4 159
2 1 4 1 7 7

2.9 2 <
4 2 5 2

219 114
197 141
14.2 115
II 77

12.4 II]
3 5 3 5

15.4 124
11.1 10.5

11* 114
14.9 144
113 15.1
15.1 14.3
4.1 51
5.2 39

177 142
1)7 D.5
31 31

1J.5. »7

7.* 67
11.4 13
14.5 1) 4
14 20
l.f 7
7.5 6)

17.* U 1
IJ 1.2

1)4 II )
230 203

Hwv
koM* 65

TWi
M Mr

3 2 5
334
2 7 5
246
21 1
3 5 3
2 6 6

6.6
3 3 5

249
130
214
157
II 9
J37
234
140
K4
2 4 5

339
1 2 7
l|9
2 6 5
233
377
244
241
144
26.9

31 3
243
14 1
24.0
11.2
14.2
375
290
X 2
12.1

27 1
244
25 7
402
110
33 1
252
21 >
350
3 7 4

II 9
15 5
379
1J 1
2*6
II 7
2 4 4
14

12.3
237

2*0
314
13)
31 1
140
10.*
)50
2»*
142
2J7

144
745
31 t
43
4 1

1*2
H2
73

2 5 2
37 1

VMM v-

M0UW-
>«4 hgr*rv

2 3 2 2 9 0
2 3 5 2 9 }
2 50 J07
241 2 9«
2 42 2 M
2 47 3 3»
2*3 «

! 31 44
} :t tt,
2.50 334
241 303
2 40 2.93
1 IS 2 !6
3 0 2 3 3 1
243 250
2 U 3 4
2.31 2 9!
247 304
2 * 5 2 9 7

233 293
2SI 3S4
213 3 19
244 3 :
2.61 3 S3
2.33 2 17
3.54 304
250 301
230 282
! «7 2.9?

;« 1 OS
2 * 3 3
2 ?6 3 04
23* 2.91
2 65 3 07
2 31 i 91
2J4 21!
754 J.V
2 33 2.94
235 2 '4

2 3 1 3 0 2
2M 3 1
2 M 3 r1

2 S3 2"
2 05 2 "
2 ]2 : ̂
2 !4 IN
240 ! '«
239 ;«!
2 .-0 I )2

2 94 ] 23
2sJ 293
2 ' ) 2 9 3
2 :? 2 »3
25' 1 :
2 4 * J ' ?
2 5 1 3 : 2
3 2 1 3 « 4
2.«1 29!
2 22 2 14

257 3 10
237 29!
2.31 294
239 2.91
284 320
2 « 5 2 W
22* if
211 2 7S
2.n 3 :9
2.57 32'

271 3 '0
2 6 1 3 0 '
2 49 2 '5
2 71 3 '*
260 295
2M 394
2 3 2 2 9 S
32* 350
239 29*
212 212
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SALT RIVER BASIN

03302000 POND CREEK HEAR LOUISVILLE, ICY

LOCATION.—Let 38-07'H", Long B5'47'43", Jefferson County, Hydrologic Unit 031*0102. on upstream iid« of bridge on
Manslick Ro»d, right bank, 0.4 od south of Third Street Road, 0.6 mi downstream from Bee Lick Creek, 1.5 mi down-
stream from confluence of Northern and Southern Ditches, 2.* mi south of Louisville city limits, and st mile 15.*.

WATER-DISCHARGE RECORDS
DRAINAGE AREA.—64.0 mi*.

PERIOD OF RECORD.—August 1944 to current year.
REVISED RECORDS.—«SP 1705: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 430.38 ft above National Geodetic Vertical Datum of 1929. See WDR
KY-90-1 for history of changes prior to Nov. 16, 1962.

REMARKS.--Estimated daily discharges: Oct. 30 to Nov. 1, Jan. 1-2, Feb. 17 to Mar. 3, Mar. 20-29, May 5-16, June 18 to
July 1, July 10-25. Water-discharge records good. Records include small amount of Inflow diverted by manufacturing
plants from Louisville water supply, which is punped from Ohio River.

EXTREMES OUTSIDE PERIOD OF RECORD.—Flood in January 1937 reached a stage of about 23 ft present datum, backwater from
Ohio River, from information by local residents.

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991—DAILY MEAN VALUES

DAY CCT nov DEC JAN FEB MAR APR MAY JUN JU1 AUG SEP

1 8.7 12
2 7.3 11
3 6.9 11
* 55* 10
5 6* 18

6 27 17
7 19 12
8 IE 10
9 111 80
10 486 231

11 81 *6
12 *3 26
13 29 23
1* 23 20
15 21 17

16 19 17
17 17 17
18 *1 13
19 23 15
20 20 13

21 19 12
22 51* 12*
23 1*9 184
2* 55 5*
25 36 32

28 27 23
27 2* 21
28 23 145
29 21 52
30 17 26
31 13

TOTAL 2316.9 1204
MEAN 81.2 43.1
MAX 554 231
MIN 6.9 10
CFSM 1.27 .67
IN. 1.46 .73

STATISTICS OF MONTHLY MEAN

MEAN 26.9 59.8
MAX 117 256
(WY) 1976 1974
MIN 1.76 2.60
(WY) 1947 1945

SUMMARY STATISTICS

ANNUAL TOTAL
ANNUAL MEAN
HIGHEST ANNUAL MEAN
LOWEST ANNUAL MEAN
HIGHEST DAILY MEAN
LOWEST DAILY MEAN
ANNUAL SEVEN-DAY MINIMUM
INSTANTANEOUS PEAK FLOW
INSTANTANEOUS PEAK STAGE
ANNUAL RUNOFF (CFSM)
ANNUAL RUNOFF (INCHES)
10 PERCENT EXCEEDS
50 PULtN'I EXCEEDS
90 FLKLhM EXCEEDS

22
23
791
156
67

39
2*
19
16
15

1*
15
21
16

424

122
325
754
505
206

239
528
480
187
114

83
68
226
551
954
810

7814
252
954
14

3.94
4.54

DATA

99.9
310
1979
4.48
1954

350
148
110
84
1*1

589
893
556
403
327

539
492
314
254
215

258
208
164
133
117

109
76
51
43
38

35
30
264
117
272
229

7558
244
893
30

3.81
4.39

93
80
58
55
103

352
163
159
127
64

76
2*4
126
255
156

129
100
200
110
75

65
60
55
50
47

44
40
37
——

3143
112
332
37

1.75
1.83

FOR HATER YEARS 1944

130
614
1950
8.32
1977

166
454
1989
10.1
1954

45
60
55
39
33

99
88
53
39
32

29
51
231
112
126

89
131
185
108
250

900
820
650
450
310

210
145
100
68
47
42

5597
181
900
29

2.82
3.25

- 1991

183
738
1964
11.4
1954

FOR 1990 CALENDAR YEAR

46397.0
127

3090
3.3
5.0

1.99
26,97
281
33
8.6

May 17
Aug 3
Jul 29

32
27
21
30
23

17
10
8.6
7.3
32

3*
29
22
13
11

21
29
25
12S
5*

35
28
2*
92
31

24
21
21
41
23——

813.9
30.5
128
7.3
.*8
.53

19
18
17
21
520

150
50
160
360
200

1*5
110
87
70
59

50
48
58
35
2*

24
24
21
18
23

**
10*
*0
21
17
13

2550
82.3
520
13

1.29
l.*8

20
59
22
20
18

15
15
15
1*
13

13
13
13
13
12

11
35
120
360
105

67
*8
37
30
24

20
18
15
14
12——

1191
39.7
360
11
.62
.69

10
15
32
15
12

11
10
10
12
2*0

500
150
50
30
20

15
15
1*
1*
1*

13
13
12
15
13

11
12
11
11
11
11

1322
*2.6
500
10
.67
.77

1*
9.9
11
11
8.9

9.*
9.*
9.5
67
6*

1*
9.911
10
8.0

7.5
7.0
38
25
66

18
12
11
9.0
8.0

7.5
8.1
16
*0
156
77

773.1
24.9
156
7.0
.39
.45

9*
17
12

2*3
129

30
19
1*
12
1*

*6
17
13
11
10

9.5
10
13
19
9.*

6.6
6.0
6.3
7.1

24

10
6.4
5.3
4.7
4.2——

822.5
27.4
2*3
4.2
.43
.48

, BY WATER YEAR (WY)

139
351
1970
22.0
1954

FOR 1991

35496.
97.

954
4.
8.

2770
17,
1.

20.
254
30
10

103
505
1983
10.6
1954

WATER YEAR

*
3

Dec 30
2 Sep 30
8 Sep 2*

Dec 31
15 Dec 31
52
63

61.3
304
1950
4.54
1954

46.0
282
1973
2.96
1952

WATER

89.
159
11.

6340

8020 '
22.
1.

18.
186
26
5.

31.5
150
1970
.78

1945

YEARS 1944

5

4
Mar

10 Sep
19 Sep

Mar
69 Mar
40
99

2

32.3
399

1979
1.15
1945

- 1991

1950
195*

10 196*
3 1945
17 1945
9 1964
9 1964
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SALT RIVER BASIN

03302000 POND CREEK NEAR LOUISVILLE, KY—Continued

HATER-QUALITY RECORDS

PERIOD OF RECORD.—February 1988 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: M«y 1988 to current year.
pH:May 1988 to current year.
MATER TEMPERATURE: May 1988 to current year.
DISSOLVED OXYGEN: June 1988 to current year.

INSTRUMENTATION.—Water-quality monitor »ince May 1988.

REMARKS.—Water-quality samples were collected monthly. Records good for specific conductance, pB, water tempersture,
and dissolved oxygen.

COOPERATION.—Field determinations were made in cooperation with Louisville and Jefferson County Metropolitan
Sewer District personnel.

EXTREMES FOR PERIOD OF RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 1200 microsiemens, Nov. 4, 1988; minimum, 129 microsiemen*. Mar. 6, 1989.
pH: Maximum, 10.1 units, Apr. 16, 17, 18, 1991; minimum, 4.5 units, Oct. 18, 1990.
WATER TEMPERATURE: Maximum, 34.0'C. July 15-17 and Aug. 2, 4, and 16, 1988; minimum, 0.0'C, Jan. 22, 23, 1991.
DISSOLVED OXYGEN: Maximum, 20.1 mg/L, June 30, 1991; minimum, 0.7 mg/L, July 3, 1991.

EXTREMES FOR CURRENT YEAR.—
SPECIFIC CONDUCTANCE: Maximum, 1010 microsiemens, Jan. 27; minimum, 164 microsiemens, Sept. 4.
pB: Maximum, 10.7 units, Apr. 16, 17, 18; minimum, 4.5 units, Oct. 18.
HATER TEMPERATURE: Maximum, 33.6'C, July 22; minimum, 0.0'C, Jan. 22, 23.
DISSOLVED OXYGEN: Maximum, 20.1 mg/L, June 30; minimum, 0.7 mg/L, Jul. 3.

HATER QUALITY DATA, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

DATE

OCT
02.. .

HOV
01. ..

DEC
03. ..

JAN
03...

FEE
04...

MAR
04.. .

APR
01.. .

MAY
01.. .

JUN
03. ..

JUL
01.. .

AUG
03.. .

SEP
03...

TIME

1040

1110

1320

0938

1020

1025

1020

1125

1010

1030

1030

1105

STREAM-
FLOW,
INSTAN-
TANEOUS
(FT3/S)

7.6

11

850

102

51

40

36

19

22

9.6

11

11

SPE-
CIFIC
CON-
DUCT-
ANCE
(US/CM)

642

642

270

516

594

585

558

572

476

632

607

521

PH
(STAND-
ARD
UNITS)

7.7

8.1

8.9

7.8

8.0

7.7

8.5

8.3

7.5

8.5

8.3

7.6

TEMPER-
ATURE
WATER
(DEG C)

19.5

15.0

13.0

4.0

7.5

5.0

12.0

20.0

27.5

30.5

26.5

26.5

OXYGEN.
DIS-
SOLVED
(MG/L)

8.0

10.6

8.1

10.6

11.2

11.4

9.6

6.3

2.8

6.2

6.1

4.6
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DAY

SALT RIVER BASIN

03302000 POND CREEK NEAR LOUISVILLE, KY—Continued

SPECIFIC CONDUCTANCE, US/CM I 25 DEGREES CENTIGRADE, MATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

MAX MIN MEAN MAX HIN MEAN MAX MIN MEAN MAX MIN MEAN

OCTOBER NOVEMBER DECEMBER JANUARY

1
2
3
4
5

6
7
8
9
10

11
12
13
1*
15

IB
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

653
653
651
650
455

499
520
548
577
394

450
489
522
549
567

575
595
721
547
---

...
___

_ _ _

_ _ _

631
640
635
257
371

454
498
521
360
294

396
452
488
519
545

555
511
512
514

——
...

___
-..
___
_--
___

641
64 1
644
363
416

475
507
534
523
336

426
470
515
534
555

565
563
566
526
---

——

——
——

——
656
656
677
701

668
617
627
627
465

539
572
589
588
607

620
628
623
619
634

647
647
509
556
591

614
675
680
587
607——

628
630
646
566

572
594
601
393
373

467
540
574
574
588

571
604
613
603
611

624
464
462
511
557

591
614
5*2
563
587

——
640
641
657
647

618
603
609
570
415

506
558
582
579
600

603
618
621
611
620

631
570
482
535
573

601
647
599
575
598——

624
633
629
485
520

558
575
596
614
630

647
658
670
676
660

520
530
420
464
514

533
506
478
501
527

553
575
649
647
521
415

607
625
436
438
485

521
550
576
596
614

630
647
658
658
361

438
421
302
321
467

510
418
435
456
502

528
554
575
498
319
316

616
630
494
461
504

536
563
587
606
622

639
653
665
670
480

487
498
331
402
491

526
447
451
481
515

541
566
599
537
460
364

469
504
526
544
559

495
377
423
467
507

509
490
518
551
584

597
604
614
623
631

647
653
656
661
656

654
1010
737
565
573
539

417
470
505
527
500

377
337
374
424
468

465
465
490
518
552

585
590
604
614
623

631
647
652
647
647

644
644
525
527
488
488

446
488
516
536
548

447
358
399
445
489

478
477
504
534
568

591
596
609
619
627

639
650
654
655
651

648
730
588
548
538
511

MONTH

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

676

FEBRUARY

565 540 555
583 559 571
591 583 588
604 582 593
615 592 610

587 398 456
466 418 438
508 466 487
529 508 518
549 529 541

560
573
577
462
472

524
571
599
479
501

529
550
564
577
593

599
604
610

549
561
462
401
429

474
526
374
415
479

501
529
550
565
577

594
597
604

554
567
553
423
451

504
544
446
448
492

514
541
558
571
585

596
601
607

MARCH

615 578 607
575 540 548
578 552 566
592 578 586
604 592 596

603 487 572
528 486 511
547 530 540
562 546 555
571 560 566

577 567 573
588 540 582
533 403 436
430 404 414
473 431 454

503 475 492
521 462 508
455 426 436
473 449 461
493 474 485

512 459 502
452 326 392
420 344 376
459 421 442
492 460 482

502 478 493
503 477 490
525 503 517
532 523 527
543 532 538
551 543 548

302

APRIL

530 1010 337

MAY

551

563
573
574
571
579

579
583
577
536
543

550
562
513
497
514

514
537
543
540
494

517
544
565
563
545

568
585
598
598
593
——

551
562
562
559
570

568
572
527
525
530

529
526
434
454
494

507
513
534
445
451

495
518
540
483
489

546
566
563
564
565
——

558
568
568
565
574

573
577
547
530
537

539
554
456
479
503

510
526
538
482
476

507
532
552
513
517

558
577
591
564
580
——

580
604
612
616
612

524
615
664
668
631

626
547
537
581
474

525
565
593
551
583

616
632
617
621
624

577
507
537
582
673
623

565
572
582
594
331

433
526
615
589
592

536
479
489
414
405

474
526
536
515
543

580
586
575
591
572

505
411
471
530
560
562

573
585
598
610
475

486
571
639
619
610

584
526
512
534
436

503
546
568
529
567

600
601
596
604
615

536
473
497
556
622
608

MONTH 615 374 533 615 326 510 598 434 539 673 331 561
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DAY

SALT RIVER BASIN

03302000 FOND CREEK HEAR LOUISVILLE, KY--Continued

SPECIFIC CONDUCTANCE, US/CM I 25 DEGREES CENTIGRADE, WATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

MAX Hill MEAN MAX Mllf MEAN MAX MIN MEAN MAX fflN MEAN

JURE JULY AUGUST SEPTEMBER

159

1
2
3
4
5

6
7
8
9
10

614
309
52*
540
560

602
627
597
624
582

591
390
472
522
490

491
568
574
542
515

604
436
493
533
535

555
593
585
580
552

698
659
583
624
632

613
629
643
656
632

589
596
441
566
591

566
577
587
599
213

640
631
538
590
613

597
608
622
632
327

649
626
626
619
632

645
655
659
660
486

583
552
615
610
606

622
637
643
363
434

631
583
618
615
612

634
645
650
596
469

467
516
530
529
480

533
575
622
661
688

363
468
515
164
335

479
508
564
624
661

412
492
521
377
413

501
530
584
636
674

11
12
13
14
15

671
762
786
762
806

609
643
678
690
644

641
692
732
731
710

452
488
497
499
527

331
455
465
480
493

388
464
479
489
506

501
549
563
577
614

472
501
551
559
576

482
523
557
569
597

672
566
609
623
626

526
530
565
599
617

562
553
584
611
623

16
17
18
19
20

21
22
23
24
25

706
702
526
464
563

566
486
561
585
646

641
430
234
336
460

166
310
487
553
582

677
599
420
402
530

409
401
525
570
607

581
617
617
621
627

639
655
642
646
645

522
581
604
613
619

624
635
629
621
624

543
600
609
616
623

632
643
634
632
634

620
625
621
533
506

529
556
562
579
606

602
618
520
502
427

506
526
543
560
573

610
621
575
513
466

513
536
553
569
589

655
665
656
635
590

601
594
640
650
629

626
656
630
522
547

544
546
585
602
377

644
660
642
581
569

564
572
612
634
476

26
27
28
29
30
31

643
703
781
786
762——

609
603
707
717
699——

623
630
748
753
731
——

671
670
697
695
683
662

629
644
660
673
660
639

647
658
679
685
668
650

851
844
876
546
624
586

599
602
444
380
387
351

685
722
608
431
469
423

575
619
648
671
688

465
552
619
630
656

545
592
636
646
671

MONTH

DAY

806

MAX

168 587 698 213 590 876 351 570 688 164

PB (STANDARD UNITS), MATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

MIN MEAN MAX MIN MEAN MAX MIN MEAN

OCTOBER NOVEMBER DECEMBER

571

1 1
2
3
4
5 (

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

J.3
r.s
'.3
'.3
1.1

.6

.6

.8

.8

.2

.1

.0

.1

.4

.6

.7

.0

.3

.6

_.
...
...
—
...

...

...

7.4
7.2
7.1
5.3
5.2

5.8
6.4
6.4
6.2
5.9

5.7
5.7
3.7
5.8
6.1

6.2
6.2
4.5
5.1
——

__
——

——
——

——
——
——
——
——

7.8
7.6
7.2
5.9
5.6

6.1
6.5
6.6
6.5
6.1

5.9
5.8
5.9
6.1
6.3

6.5
6.6
5.4
5.2
——

——

——
——

——
——
——
——
——

8.3
8.2
8.0
8.0

7.9
7.8
7.8
7.7
7.6

7.6
7.5
7.5
7.7
7.7

7.7
7.7
7.6
7.6
7.5

7.5
7.4
7.4
7.4
7.3

7.3
7.4
7.3
7.2
7.2

——
8.1
8.0
8.0
7.8

7.8
7.8
7.7
7.6
7.5

7.5
7.4
7.4
7.4
7.5

7.6
7.6
7.5
7.5
7.4

7.3
7.3
7.3
7.3
7.3

7.3
7.3
7.2
7.2
7.1

——
8.2
8.1
8.0
7.9

7.8
7.8
7.8
7.7
7.6

7.5
7.5
7.5
7.5
7.6

7.6
7.6
7.5
7.5
7.5

7.4
7.4
7.4
7.3
7.3

7.3
7.3
7.3
7.2
7.1

7.3
7.3
7.3
7.3
7.6

7.6
7.6
7.6
7.5
7.6

7.6
7.5
7.5
8.1
8.1

7.5
7.5
7.2
7.3
7.4

7.4
7.4
7.5
7.6
7.7

7.8
7.8
7.8
7.5
7.5
7.6

7.1
7.3
7.3
7.3
7.3

7.5
7.5
7.5
7.5
7.5

7.5
7.5
7.5
7.5
7.1

7.2
7.2
6.9
7.0
7.3

7.3
7.2
7.4
7.5
7.5

7.6
7.8
7.5
7.4
7.3
7.3

7.2
7.3
7.3
7.3
7.6

7.6
7.5
7.5
7.5
7.5

7.5
7.5
7.5
7.7
7.5

7.4
7.4
7.0
7.2
7.4

7.4
7.3
7.4
7.6
7.6

7.7
7.8
7.7
7.5
7.4
7.4

7.8
7.6
7.9
7.9
7.9

7.7
7.8
7.9
7.9
8.0

7.9
7.
7.
7.
7.

7.
7.
7.
7.
7.7

7.7
7.7
7.7
7.6
7.7

7.7
7.8
7.8
7.8
6.0
8.0

7.6
7.7
7.8
7.8
7.6

7.6
7.6
7.8
7.9
7.9

7.7
7.8
7.7
7.6
7.7

7.8
7.8
7.7
7.7
7.6

7.6
7.7
7.6
7.5
7.5

7.6
7.7
7.7
7.7
7.8
7.8

7.7
7.8
7.8
7.9
7.8

7.7
7.7
7.8
7.9
8.0

7.3
7.8
7.8
7.7
7.7

7.7
7.8
7.8
7.7
7.7

7.7
7.7
7.6
7.6
7.6

7.6
7.7
7.8
7.8
7.9
7.9

MONTH 8.1 6.9 7.5
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DAY MAX

SALT RIVER BASIN

03302000 FOND CREEK REAR LOUISVILLE, KY—Continued

PH (STANDARD UHITS), HATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

HIM MEAH MAX KIN MEAN MAX MIH MEAH

FEBRUARY MARCH APRIL

1 8.0
2 8.1
3 6.0
* 8.0
5 7.9

6 8.1
7 8.0
8 8.1
9 7.9
10 7.9

11 7.9
12 7.9
13 8.0
14 8.1
15 7.9

16 8.0
17 8.0
18 8.1
19 7.7
20 7.8

21 8.2
22 8.3
23 8.2
2* 8.1
25 8.2

26 8.3
27 8.*
28 8.4
29
30
31

MONTH 8.4

1 8.8
2 8.6
3 8.3
4 8.3
5 6.*

6 5.2
7 5.1
8 5.5
9 5.2
10 8.3

11 8.0
12 5.9
13 6.0
14 8.0
15 6.8

16 7.0
17 7.2
18 7.9
19 7.8
20 8.0

21 7.9
22 7.7
23 .2
2* .3
25 .7

26 .9
27 .8
28 .9
29 6
30 .9
31

7. 8.0
7. 8.0
7. 8.0
7. 6.0
7. 7.9

7.6 7.9
7.9 8.0
7.9 8.0
7.9 7.
7.8 7.

7.8 7.
7.8 7.
7.7 7.
7.7 7.
7. 3 7.

'.9 8.0
7.9 7.9
7.6 7.9
7.6 7.7
7.6 7.6

7.8 8.0
3.1 8.2
3.0 8.1
3.0 8.1
3.1 8.1

3.1 8.2
3.0 8.2
3.2 8.3
... ——
— - ——

r.6 a.o
JUHE

r.9 8.3
'.6 8.
'.5 7.
.5 7.
.9 3.

.6 4.

.6 4.

.6 4.

.6 5.

.2 6.

.6 6.

.2 3.

.7 5.

.6 5.

.6 5.

.2 6.

.1 6.

.9 7.0

.1 7.7

.8 7.4

'.0 7.3
.3 7.3
.3 .6
.0 .1
.2 .3

.6 .7

.5 .7

.5 .7

.3 .3

.4 .6
——

6.S
a.o
7.7
7.8
7.6

7.3
7.3
7.3
7.1
7.3

7.4
7.3
7.4
7.4
7.2

7.0
7.3
7.2
7.0
7.3

7.3
7.5
7.8
7.9
8.1

.0

.1

.3

.4

.7

.7

8.7

9.3
.0.a
.6
.8

.9

.2

.1

.9

.5

7.0
7.0
7.3
7.7
7.9

8.0
7.1
7.3
.3
.3

.8

.6

.7

.7.a

.7

.9

.8.a

.7

.0

8.0 8.3 8.7 8.5 8.6 .5 .3 8.4
7.6 7.8 8.8 8.6 8.7 .1 .3 8.8
7.5 7.6 8.8 8.4 6.3 .2 .6 8.9
7.6 7.7 8.9 8.6 8.7 .2 .6 6.8
7.5 7.6 9.1 8.7 8.8 .9 .2 8.5

7.3 7.4 9.3 8.8 9.0 .3 .2 8.4
7.2 7.2 9.5 9.0 9.2 .3 .3 8.4
7.1 7.2 9.4 8.6 9.0 .9 .4 8.7
7.0 7.1 9.4 9.0 9.2 .8 .2 8.4
7.1 7.2 10.0 9.3 9.5 .7 .9 8.2

6.9 7.2 10.3 9.5 9.9 .9 .6 8.7
6.8 7.0 10.3 9.4 10.0 .1 .1 8.8
7.2 7.3 9.6 9.3 9.3 .2 7.7 7.9
7.2 7.3 10.0 9.6 9.7 7.7 7.3 7.3
6.9 7.1 10.3 9.6 9.9 7.4 7.2 7.3

6.7 6.8 10.7 9.9 10.1 7.3 7.2 7.3
6.7 6.9 10.7 10.0 10.4 7.3 7.2 7.2
6.8 7.0 10.7 9.9 10.3 7.3 7.2 7.3
6.8 6.9 10.3 9.4 9.7 7.4 7.3 7.3
7.0 7.1 9.8 9.3 9.6 7.5 7.4 7.4

7.0 7.1 10.0 9.5 9.7 7.5 7.5 7.5
7.0 7.3 10.1 9.5 9.8 8.8 7.5 7.7
7.3 7.5 10.1 9.5 9.8 8.2 7.8 7.9
7.7 7.7 10.0 8.8 9.2 8.0 7.7 7.8
7.7 7.9 9.6 9.0 9.3 8.1 7.7 7.9

7.8 7.9 9.5 8.9 9.2 7.8 7.5 7.7
7.8 7.9 9.6 8.7 9.1 7.6 7.1 7.4
8.1 8.1 9.0 8.4 8.7 7.5 7.0 7.2
8.1 8.2 8.3 8.1 8.3 7.2 6.7 7.0
8.4 8.4 8.3 8.0 8.1 8.4 7.5 8.1
8.4 8.5 —— —— —— 9.0 8.1 8.4

6.7 7.5 10.7 8.0 9.3 9.2 6.7 8.0

JULY AUGUST SEPTEMBER

8.5 8.8 8.9 8.1 8.3 7.3 6.9 7.0
8.5 8.8 8.7 8.2 8.5 7.6 7.2 7.4
7.6 8.2 8.9 8.3 8.6 7.7 7.5 7.6
7.8 8.1 8.7 8.4 8.5 7.9 7.2 7.5
8.0 8.4 8.5 8.2 8.3 7.3 7.2 7.3

8.3 8.6 8.2 7.6 7.9 7.5 7.0 7.2
8.7 8.9 7.9 7.5 7.8 7.1 6.6 6.9
8.7 8.9 8.0 7.7 7.8 7.6 7.1 7.3
8.3 8.6 8.1 7.2 7.7 7.9 7.6 7.7
6.9 7.6 7.3 7.0 7.2 8.3 7.5 7.6

6.6 6.8 7.3 7.3 7.4 8.3 7.0 7.3
6.6 6.8 7.9 7.4 7.6 7.9 7.2 7.5
7.0 7.3 8.0 7.8 7.9 .3 7.5 7.8
7.3 7.3 7.9 7.4 7.7 .7 7.9 .2
7.3 7.8 8.0 7.7 7.8 .4 8.0 .2

7.0 7.4 8.0 7.8 7.9 .3 8.0 .2
6.8 7.0 8.1 7.8 8.0 .3 7.9 .1
7.1 7.2 8.1 7.1 7.4 .3 7.9 .1
7.3 7.8 7.6 7.0 7.1 7.9 7.2 7.5
8.2 8.4 7.4 6.9 7.1 8.3 7.9 8.1

.2 .5 7.3 7.1 7.3 8.6 8.3 8.5

.2 .4 7.7 7.4 7.5 .7 8.5 8.6

.3 .3 8.2 7.7 7.9 .5 8.1 8.3

.3 .4 8.4 8.0 .2 .4 8.1 8.3

.3 .6 8.4 8.2 .3 .5 7.3 7.6

.4 .6 8.5 8.0 .2 .5 7.7 .1

.4 .6 8.3 8.2 .3 .6 8.2 .4

.3 .7 8.7 7.3 .2 .6 8.3 .5

.3 .6 7.5 6.9 .1 .7 8.3 .5

.4 .5 7.7 6.9 7.1 .3 t.t .3

.6 .7 7.5 7.0 7.1

HOHTH 8.9 4.6 7.0 9.3 6.6 8.2 8.9 6.9 7.6 8.7 6.0 7.9
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HATER TEMPERATURE, DEGREES CELSIUS,

DAY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

1
2
3
4
1

6
7
I
9
10

11
12
13
14
13

IB
17
18
10
20

21
22
23
24
25

26
27
28
29
30
31

MOKTH

MAX

22.1
21. 5
21.6
21.6
22.0

22.7
21.2
23.4
23.3
20.2

17.1
18.2
16.9
18.4
18.4

17.7
19.4
13.3
13.9

——
——
——
——

——
——

——

——

6.0
8.0
9.2

10.3
10.9

11.0
10.7
8.4
8.9

10.2

8.7
8.7
9.0
8.8
3.4

3.3
4.3
8.7
9.7
9.8

9.4
10.4
9.1
8.3
7.9

7.1
7.9

10.1——
——

11.0

KM

OCTOBER

19.1
19.3
20.3
19.4
17.6

18.1
19.0
19.1
20.6
13.3

13.5
14.9
13.9
13.9
13.5

14.1
12.8
9.9

10.4

——
——
——
——

——
——

——

——

FEBRUARY

2.7
4.8
5.7
7.1
9.7

10.2
8.4
7.3
6.1
7.1

5. a
3.3
7.8
3.3
1.7

1.1
3.2
3.6
8.8
8.0
6.3
7.2
3.7
6.0
3.0

4.2
4.1
4.0——
——
——

1.1

MEAN

20.3
20.5
21.0
20.4
19.8

20.3
20.1
20.8
22.2
18.2

15.3
15.6
15.3
16.0
17.1

13.9
17.0
11.6
12.1
---

——
——

——

——

——

4.4
6.3
7.3
8.5

10.2

10.6
9.4
7.8
7.4
8.6

7.2
7.2
8.3
7.3
3.1

2.1
3.6
5.8
9.1
8.6
8.0
8.9
7.5
7.4
7.0

5.5
3.7
7.1
——
——

7.1

MAX

——
13.6
13.7
15.2
13.4

11.0
9.6
8.7
7.7
9.1

9.3
9.8
8.9

10.0
11.4

12.2
11.5
9.5
8.5
9.5

11.5
12.4
11.8
10.5
11.9

13.7
16.9
16.3
10.0
6.7——

——

10.7
13.6
12.4
8.7

10.7

11.0
10.2
10.2
10.1
9.9

10.9
10.1
9.0
7.5

10.6

12.5
11.6
9.9

12.4
11.8

17.4
15.5
16.4
16.0
17.3

16.8
17.7
16.9
15.9
12.9
13.9

17.7

MIN

NOVEMBER
__

11.3
11.7
12.5
11.1

9.5
7.2
6.2
6.3
7.0

6.7
6.9
6.2
5.9
7.6

9.9
8.7
7.0
7.9
7.2

8.3
11.5
9.9
8.1
8.8

10.5
13.6
10.1
6.8
4.2

——

MARCH

8.0
10.7
6.2
4.7
5.3

9.5
6.6
3.9
5.6
4.5

6.7
8.0
7.4
6.5
4.9

7.2
9.0
7.7
6.6
7.9

11.1
13.4
13.4
11.6
11.7

13.8
15.9
12.8
10.6
7.7
9.3

4.5

HATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

MEAN

__
12.6
12.9
13.9
13.9

10.1
8.4
6.9
6.8
8.0

8.1
8.4
7.8
7.9
9.3

11.0
9.8
7.9
8.2
8.3

9.7
11.9
10.7
9.4

10.2

11.8
15.3
13.7
8.0
5.6

——

9.3
11.9
9.2
6.4
7.9

10.2
8.5
8.0
7.6
7.1

8.8
8.8
8.3
6.9
7.4

9.6
10.1
9.2
9.2

10.4

13.7
14.5
14.9
13.9
14.6

13.4
18.7
15.2
13.6
10.2
11.5

10.6

MAX

7.1
7.9

11.5
9.3
5.3

5.7
6.1
5.1
5.6
6.9

7.1
8.2
9.1
7.8

11.3

9.3
9.8

12.0
9.7

10.2

12.8
12.0
9.1
5.1
3.3

3.1
2.5
4.2

10.2
11.3
6.2

12.6

16.4
16.7
16.1
15.1
19.9

22.6
22.7
21.9
21.9
18.8

18.1
16.9
17.6
19.4
21.8

22.3
24.0
22.0
19.9
13.6

13.4
17.5
17.5
19.2
17.2

20.9
20.7
20.2
20.6
23.9

24.0

MIH

DECEMBER

4.0
6.9
7.9
4.7
2.9

3.4
4.2
2.6
2.5
3.8

4.2
5.6
8.0
5.4
7.5

7.3
7.1
9.8
8.8
7.7

10.2
9.2
5.2
2.4
1.5

1.9
1.1
1.5
3.7
6.3
4.1

1. 1

APRIL

11.4
11.4
12.2
13.2
13.8

15.8
18.2
18.5
18.2
15.3

13.2
14.4
14.4
16.7
16.0

16.5
14.4
18.3
15.7
13.4

12.2
10.9
13.7
12.6
14.4

13.9
18.4
16.6
18.5
17.7
---

10.9

MEAN

5.5
7.4

10.2
6.6
4.2

4.6
5.2
4.0
4.1
3.3

3.7
6.7
8.5
6.8
9.8

7.9
7.7

11.1
9.2
8.7

11.4
11.1
6.4
3.3
2.5

2.6
1.8
3.1
6.6
9.1
4.8

6.5

13.4
14.0
14.3
14.0
16.2

19.0
20.6
20.4
20.3
17.1

15.7
15.5
15.9
17.8
19.3

19.3
20.1
20.3
17.2
14.3

12.9
13.9
15.6
16.1
15.6

17.0
19.5
19.4
19.6
20.6
——

17.2

MAX

3.6
5.8
5.4
3.7
4.6

5.4
5.7
6.1
6.7
6.0

7.5
7.4
4.7
6.2
6.8

6.8
5.6
5.7
6.6
6.9

5.2
.8

3.0
3.0
2.8

2.7
2.3
3.5
6.0
6.0
5.2

7.5

22.9
21.2
21.2
21.5
21.1

19.0
20.7
21.0
20.9
21.0

23.2
23.8
24.2
27.7
25.1

25.9
28.2
26.9
23.6
24.8

26.9
26.1
26.5
29.5
29.1

26.4
23.7
29.3
30.6
31.2
32.1

32.1

MIN

JANUARY

3.3
4.0
3.8
1.7
3.3

4.7
4.4
5.1
6.1
3.1

5.2
4.6
4.3
3.5
5.3

5.6
4.7
4.3
3.8
5.4

.9

.0

.0
1.6
.3

1.3
.5

1.9
3.2
4.3
2.4

.0

MAY

19.0
16.0
17.3
18.8
17.3

14.6
12.5
16.4
13.0
15.4

18.9
20.6
20.2
20.7
19.4

21.4
23.1
23.7
21.9
22.2

22.4
23.7
23.6
23.9
25.6

25.1
22.8
23.8
25.7
26.9
27.1

12.5

MEAN

4.4
5.0
4.6
2.8
3.7

5.1
5.0
5.5
6.4
5.4

6.2
5.9
4.5
4.8
6.1

6.5
5.0
4.9
5.1
6.7

2.4
.4
1.2
2.2
1.6

2.1
1.2
2.6
4.3
3.2
3.9

4.2

20.5
18.8
19.5
20.2
19.4

16.4
16.0
18.6
16.5
17.8

20.9
21.8
21.9
22.6
22.0

23.8
25.4
24.9
22.8
23.1

24.0
25.1
24.9
26.5
27.1

25.8
24.6
26.3
28.0
29.1
29.8

22.7

L
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SALT RIVER BASIN

03302000 POND CREEK HEAR LOUISVILLE, KY--Continu»d

HATER TEMPERATURE, DEGREES CELSIUS, HATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

DAY

1
2
3
4
5

6
7
8
9
10

i:
12
13
1*
15

16
17
16
19
20

21
22
23
2k
25

26
27
28
29
30
31

MONTH

MAX

31.8
31.5
32.5
30.8
28.6

26.4
26.7
26.7
27.9
27.9

27.9
29.3
30.9
30.5
31.0

30.4
26.7
27.1
29.1
31.6

30.9
27.9
27.7
30.3
29.9

30.3
31.1
30.9
31.7
32.6_ _ _

32.6

MIN

JUNE

27.7
25.0
27.2
26.6
23.3

22.3
22.3
23.3
23.9
25.4

25.9
25.1
27.8
28.3
28.5

28.4
25.3
23.6
23.9
26.0

23.2
23.3
24.7
24.6
26.4

26.4
26.8
28.3
27.6
29.2

22.3

MEAN

29.6
27.9
29.7
28.7
25. 6

24.6
24.8
25.3
26.0
26.8

26.6
26.9
29.3
29.6
29.9

29.3
26.5
25.1
26.4
28.6

26.4
25.3
26.3
27.0
28.0

28.5
29.3
29.7
29.7
31.0

27.6

MAX

32.7
32.7
32.1
31.2
30.7

31.6
32.4
31.5
29.3
26.6

27.3
29.7
31.6
30.2
30.8

30.8
31.8
32.3
33.0
32.9

33.4
33.6
33.3
32.5
30.7

30.4
29.3
27.3
28.2
30.2
29.2

33.6

MIN

JULY

30.2
29.4
25.8
27.1
26.2

28.3
29.7
29.4
26.1
23.3

24.4
25.5
26.3
25.9
25.2

26.0
27.9
25.4
29.8
30.6

30.7
31.5
31.3
30.5
22.3

24.4
25.6
22.5
22.0
23.0
25.7

22.0

MEAD

31.6
31.3
28.7
28.4
2S.4

30.1
31.0
30.5
28.0
25.2

25.7
27.6
28.7
28.1
28.0

28.6
30.1
30.0
31.6
31.9

32.1
32.7
32.5
31.5
27.5

27.7
27.9
26.4
25.9
27.0
27.5

29.1

MAX

29.5
30.9
30.2
29.4
27.6

27.2
30.3
29.7
26.9

——
——
——
——

——
——
——

——

——
27.9——
29.9
30.0

28.4
——

——

...

MIN

AUGUST

25.1
25.7
28.2
27.7
25.3

23.2
22.6
27.0
25.4

——
——

——

——

---
——

24.5——
25.3
23.8
——

25.3
——
___
——

——

MEAN

27.1
28.6
29.2
28.6
26.4

25.6
26.8
28.3
27.8
——

——
——
——
——
——

——

——

——

——
26.3
——

26.3
28.7

27.2——

——
___

——

MAX

...
——

29.9
27.0
24.7

25.0
25.1
25.2
24.6
24.3

24.6
24.6
25.1
25.4
25.0

24.9
24.6
23.6
21.7
20.5

18.7
18.7
22.1
21.4
20.9

20.3
19.5
20.6
21.7
23.0

— .

MIN

SEPTEMBER
...

26.4
22.8
22.7

23.6
23.1
23.0
23.6
22.9

23.1
22.8
23.8
24.3
23.9

24.3
23.4
21.1
18.7
16.2

15.3
17.5
18.7
17.4
16.0

16.9
15.7
17.9
19.4
20.5

——

MEAN

——
——

27.7
24.4
23.4

24.3
24.1
24.0
24.1
23.5

23.6
23.6
24.4
24.9
24.5

24.7
24.0
22.6
20.3
17.7

17.2
18.3
20.2
18.9
18.2

18.8
17.9
19.3
20.5
21.5

——

OXYGEN DISSOLVED (HG/L), HATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

OCTOBER NOVEMBER DECEMBER JANUARY

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

9.7
9.9
9.9
9.2
6.2

6.2
6.2
6.8
6.6
5.4

6.2
6.0
6.1
6.4
6.9

7.4
7.6
8.3
8.4

——

——
——

__
——
——
——
——
——

7.2
7.9
7.4
4.8
5.1

4.9
5.1
5.2
4.6
4.6

5.4
5.1
5.3
5.5
5.5

5.9
5.2
5.8
7.1

——
——
...
——
——

——
——
——
——
——

8.4
9.1
8.7
6.1
5.6

5.6
5.6
5.8
5.4
4.9

5.7
5.6
5.6
5.9
6.1

6.6
6.7
6.6
7.8

——

——
——

——
11.5
11.5
11.4
10.9

9.6
10.8
11.3
11.3
8.0

8.9
9.8
10.3
10.6
11.3

10.5
10.8
11.9
12.0
12.1

12.4
11.8
8.5

10.0
10.7

10.1
9.7
8.7
10.4
11.1

——
8.9
8.7
8.7
5.9

4.9
8.0
9.4
7.3
7.0

6.9
7.5
7.8
7.8
8.1

8.0
6.9
8.9
9.1
9.0

9.9
6.0
6.0
6.9
7.5

7.5
6.8
5.8
7.0
8.9——

——
10.4
10.1
10.1
8.0

6.6
9.1
10.2
9.4
7.4

7.7
8.4
8.8
9.4
9.7

9.1
6.4
9.8

10.3
10.2

10.9
8.2
7.1
.1
.8

.6

.2

.7

.3
9.9——

11.5
11.3
9.2
9.0
9.8

9.9
10.0
10.3
10.5
10.7

10.9
10.8
11.3
12.9
12.8

9.6
9.3
8.5
8.8
9.1

8.5
8.7
9.8
10.7
11.0

11.1
11.1
11.1
10.7
10.4
10.7

9.6
9.2
7.2
7.6
8.7

8.7
8.8
9.1
9.5
9.5

9.4
9.4
7.9
9.1
7.8

.1

.6

.0

.1

.5

.0

.1

.7

.7
10.3

10.4
10.6
10.6
0.2
6. 9
• .9

10.5
10.1
7.7
8.4
9.2

9.2
9.3
9.6
10.0
10.1

10.1
10.2
9.5
10.7
9.1

.7

.9

.2

.5

.8

.2

.4
9.5
10.2
10.6

10.7
10.8
10.8
10.2
9.6
10.3

10.9
10.8
11.0
11.1
10.8

10.1
10.2
9.6
9.0
8.9

8.7
8.4
8.5
8.3
7.5

7.1
7.7
7.4
7.1
6.8

7.0
7.0
6.8
6.6
7.8

8.4
8.6
9.2
9.7
9.3
11.3

10.3
10.3
10.4
10.5
10.1

9.8
9.6
9.1
8.6
6.4

7.9
7.9
8.1
7.6
6.7

6.5
6.7
6.7
6.4
5.3

5.6
6.2
6.1
5.4
6.2

6.5
7.6
7.9a. 2
6.4
9.2

10.7
10.5
10.7
10.8
10.4

10.0
9.9
9.4
8.8
8.7

8.4
8.2
8.3
8.0
7.1

6.8
7.1
7.1
6.8
5.9

6.1
6.7
6.4
5.9
6.7

7.3
6.0
8.4
8.8
«. 8
10.0

MOUTH 12.9 7 J 9.6 11.3 5.3 8.3



DAY MAX

SALT RIVER BASIN

03302000 POND GREEK REAR LOUISVILLE, KY—Continued

OXYGEN DISSOLVED (HG/L), HATER YEAR OCTOBER 1990 TO SEPTEMBER 1991

Mil! HEAR MAX HIM MEAN MAX MIH MEAN

FEBRUARY MARCH APRIL

163

1
2
3
4
5

6
7
8
9
10

11
12
13
1*
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

1
2
3
4
5

6
7
8
9
10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

11.6
12.3
12.8
13.2
13.0

10.4
10.9
11.5
12.1
12.4

12.7
13.1
13.1
11.2
12.5

12.8
12.5
11.9
10.9
11.9

12.0
12.2
12.8
13.0
13.3

14.3
13.8
13.7
——
——
——

14.3

7.2
7.1
9.9
12.7
13.7

13.9
14.2
13.2
14.3
14.0

12.6
14.3
15.1
13.9
14.2

13.5
10.8
6.3
3.6
6.0

7.1
6.7
7.1
8.1
9.2

10.4
11.4
11.3
12.7
20.1
——

10.0
10.4
10.7
11.0
9.8

9.9
10.0
10.4
10.7
10.5

10.7
10.9
10.2
10.4
11.2

11.8
11.3
10.8
10.6
10.5

10.6
10.6
10.9
11.0
10.9

11.7
11.7
11.7
——
——

9.8

JUNE

1.8
1.1
2.5
2.7
5.0

6.1
6.1
5.7
5.0
4.5

4.0
4.9
3.7
3.7
3.4

3.3
3.1
3.4
4.2
4.4

4.4
5.5
5.6
6.3
6.4

6.7
6.7
7.0
7.1
7.6
——

10.7
11.1
11.7
11.9
11.3

10.1
10.4
10.8
11.3
11.3

11.6
11.9
11.0
10.7
11.7

12.2
11.7
11.4
10.7
11.0

11.3
11.3
11.7
11.9
11.9

12.5
12.6
12.7

11.4

5.3
4.1
5.6
7.3
9.2

9.5
10.2
9.5
9.7
9.7

8.3
9.6
9.8
9.5
9.0

8.3
5.5
4.5
4.8
5.1

5.5
6.0
6.2
6.9
7.4

8.3
9.2
9.4
10.0
12.5

12.9 10.8 1
12.1 9.5 1
11.9 10.0 1
12.8 11.1 1
13.2 10.6 1

11.9 8.7
11.2 8.7
11.6 9.5 1
11.2 9.5 1
12.0 9.2 1

12.3 9.3 1
11.0 8.1

.2 7.7

.2 7.7

.5 7.8

.0 6.9

.6 6.5
7.3 6.6
8.4 6.6
8.3 6.3

8.7 5.8
6.3 5.6
6.8 6.0
7.9 6.5
8.5 6.5

7.7 6.3
7.5 6.3
8.8 6.7
8.8 6.8

10.4 6.2
10.9 8.6

13.2 5.6

JULY

18.5 6.0 1
12.5 2.9
10.0 .7
10.3 2.3
13.0 3.8

14.3 4.6
13.9 5.2 1
12.8 4.5
10.4 2.9
8.9 2.3

4.1 3.5
4.2 3.3
5.4 3.8
6.4 4.5
8.0 4.7

8.0 1.3
3.3 1.4
5.1 1.4
9.9 3.9
10.6 5.6

10.2 .7
10.0 .9
9.5 .8
9.2 .3
9.1 .4

10.5 6.8
10.4 7.2
8.9 7.1
9.4 7.5
10.0 7.6
9.4 8.2

1.8 10.4 8
0.6 12.2 8
0.9 11.1 8
1.8 10.8 7
2.0 11.1 6

9.7 11.4 7
9.7 11.1 7
0.6 9.4 6
0.4 8.0 6
0.5 9.4 6

0.8 10.5 7
9.4 9.5 7
7.9 7.7 7
7.9 9.3 6
8.5 8.7 6

7.9 8.9 6
7.2 9.0 6
6.9 8.6 6
7.3 8.3 6
7.3 8.3 7

7.0 9.2 7
6.0 9.4 8
6.4 9.3 7
7.1 9.1 6
7.3 9.6 6

6.9 9.3 7
6.9 6.8 6
7.4 7.3 5
7.7 6.6 5
8.9 7.5 5
9.6

8.7 12.2 3

AUGt

2.6 10.0 4
7.3 11.2 6
4.5 15.1 6
5.5 12.1 6
8.0 9.3 6

9.6 .1 5
0.2 .7 3
8.7 .7 3
7.0 .7 4
».6 .3 3

3.9 6.3 4
3.8 7.6 4
».6 .3 5.
5.3 .3 5.
B.I .8 5.

».0 .7 6.
1.8 .3 3.
2.2 7.3 3.
.2 6.8 4.
.4 6.6 3.

.4 7.4 4.

.3 7.7 5.

.2 6.1 3.

.0 8.2 5.

.8 8.3 3.

.5 8.1 4.

.8 7.7 5.

.0 7.8 3.

.4 5.3 2.

.0 5.6 2.

.9 5.6 3.

.5

.1

.1

.8
9

2
0
2
0
3

5
1
0
7
6

4
9
8
3
0

6
2
6
2
g

0
5
9
2
4
-

2

1ST

9
9
3
2
1

7
5
7
2
3

1
8
8
2
6

0
6
3
1
7

6
1
2
3
3

7
3
3
2
4
4

9.4
9.5
9.7
6.9
8.7

9.4
9.0
7.2
6.8
7.7

8.8
8.4
7.3
7.3
7.6

7.7
8.0
7.8
7.0
7.5

8.3
8.9
8.4
7.4
8.0

8.2
7.3
6.4
5.8
6.0

7.9

8.3
8.7
9.8
8.6
7.6

7.5
7.2
7.3
5.9
4.3

5.1
6.1
7.0
6.9
7.3

7.6
6.9
5.1
5.0
5.1

5.9
6.3
6.6
7.1
7.0

6.6
6.5
6.4
3.2
3.8
4.1

7.0
7.5
7.3
6.5
6.5

6.4
6.8
6.5
6.3
7.0

6.9
6.5
6.0
7.0
6.1

6.1
6.1
5.6
5.7
5.9

6.3
6.6
6.2
6.0
6.0

J.i
5.2
5.4
5.3
5.5
6.5

7.5

5.2
5.6
6.0
6.1
5.6

5.6
6.0
6.9
7.0
8.8

8.8
9.5a. 5
9.6
6.5

8.0
7.5
7.1
7.8
10.0

10.7
10.1
9.3
9.3
9.5

9.6
10.3
9.9
9.4
8.9——

6
5
6
4
4

4
6
4
4
5

5
4
4
4
4

5
4
4
4
5

5
4
4
5
4

3
3
3
3
3
3

3

SEPT!

3.
4.
4.
4.
3.

4.
4
5.
5.
4.

3.
4.
5.
5.
5.

5.
5.
5.
3.
6.

8.
7.
6.
6.
5.

6.
7.
7.
7.
7.
—

.0

.8
0
.8
8

7
1
.7
.7
.8

.1
7
7
3
7

2
6
8
2
0

2
g
g
1
7

0
7
7
5
8
6

0

USER

9
4
4
2
9

1
5
1
0
9

7
3
0
0
4

1
2
6
3
2

1
3
8
6
2

5
3
7
7
5
-

6.4
6.7
6.7
5.7
5.5

5.3
6.5
5.9
5.9
6.2

5.7
5.5
5.3
5.5
5.4

5.6
5.2
5.2
4.7
5.4

5.6
5.7
3.5
5.5
5.3

3.9
4.6
4.4
4.3
4.5
5.0

5.4

4.3
4.9
5.0
5.2
4.6

4.7
5.2
5.7
5.9
6.1

5.9
6.5
7.2
7.3
7.2

6.7
6.4
6.1
5.2
7.8

9.2
8.6
8.3
7.9
7.2

8.0
8.7
8.9
8.7
8.3
-_-

MONTH 20.1 1.1 7.9 18.5 .7 7.0 15.1 2.2 6.5 10.7 3.3 6.7



B&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 34

TELEPHONE MEMORANDUM

USEPA Region IV BVWST Project 52009.049
Jefferson Forest Drum Site BVWST File D.2
Flood Hazard October 5, 1993

8:15 a.m.

To: State of Kentucky Customer Service Representative
Company: FEMA
Phone No.: 404-853-4406

Recorded by: John Nett

I requested clarification on the flood hazards within an area of
Bullitt County, Kentucky, (an area that includes the site) in a panel
noted as "not printed". (The map index is attached to this
memorandum). I was informed this means no flood insurance threat is
recognized for this area. Therefore, flood insurance is not required
in order to obtain a loan.



CITV OF PIONEER VILLAGE
(AREA NOT INCLUDED) ———i CITY OF MOUNT WASHINGTON

CITV OF MILLVItW
(AREA NOT INCLUDED)-
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B&V WASTE SCIENCE AND TECHNOLOGY CORP. Reference 35
Philadelphia Office

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS-Site Assessment BVWST File 52009.032
Ground and surface water withdrawals March 26, 1993
in western Jefferson and Bullitt 9:50 a.m.
Counties, Kentucky.

To: Dionne Fields
Company: Kentucky Division of Water Quantity
Phone No.: 502-564-3410

Recorded by: Dane G. Pehrman

Spoke with Ms. Fields regarding the presence of any water intakes and
groundwater wells along the Mill Creek, Salt River, Pond Creek, and Ohio Rivers
in western Jefferson and Bullitt Counties.

Kentucky does not regulate agricultural intakes. There are no surface water
intakes for drinking water along the above mentioned rivers in Bullitt and
Jefferson Counties. There axe no surface water intakes on the Ohio River from
the Louisville Water Company intakes (upstream of the site) down to at least
Lock Haven, KY (the end of the surface water pathway).

She also provided me with additional information regrading industrial and
commercial surface water and groundwater withdrawals. None of these
withdarwals occurs within a pathway target area of Clark's Landfill.

Jim Beam Distillery has three surface water intakes in Bullitt County. One intake,
drawing 2,8 million gallons/day (MGD) is located on Lake 2, 1 mile northeast of
the plant on a tributary of Long Lick Creek. A second intake, drawing 0.9 MGD,
is located on Lake 3, 350 feet south of Highway 245, on a tributary of Long Lick
Creek. The third intake, drawing 198,000 gallons/day, is located at the plant on
Long Lick Creek.

Golden Foods uses a groundwater well on 7th Street in Louisville, pumping 40,000
gallons/day from the alluvial aquifer for food processing operation.

Old Fitzgerald Distillery uses 3 groundwater wells 2,600 feet east of Cane Run
Road on Tucker Ave for whisky and distilled spirit production, pumping 150,000
gallons/day from the alluvial aquifer.



Reference 36
B&V WASTE SCIENCE AND TECHNOLOGY CORP.

TELEPHONE MEMORANDUM

USEPA Region IV BVWST Projects 52009.049/050
Jeff. Forest Drum/Coral Ridge Market PAs BVWST File C.2
Common Names for Threatened and Endangered October 6, 1993
Species Observed in the Brooks and Valley 2:15 p.m.
Station Quadrangles

To: Laurel McNeil
Company: Kentucky State Natures Preserves Program Comm.
Phone No.: 502-564-2886

Recorded by: John Nett

I asked Ms. McNeil if she would provide the common names for the
threatened and endangered species observed in the Brooks and Valley
Station quadrangles as listed in the database. The common names are as
follows:

1. Isoetes melanopoda Blackfoot quillwort
2. Viola egglestonii Eggleston's violet
3. Sagitaria graminea (var, graminea) Grassleaf arrowhead
4. Rubus whartoniae Wharton's dewberry
5. Stellaria longifplia* Long-leaf stitchwort
6. Cabomba caroliniana Carolina fanwort
7. Leavenworthia exigua (var. laciniata) Glade cress
8. Myotis septentrional'is Northern long-eared bat
9. Myotis grisescens Grey bat
10. PJeurobema cJava Clubshell

* The long-leaf stichwort was the only threatened/endangered species
listed in the database for the Valley Station quadrangle.
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Reference 38

B&V WASTE SCIENCE AND TECHNOLOGY CORP.
Philadelphia Oftof

TELEPHONE MEMORANDUM

USEPA - Region IV BVWST Project 52009.032
ARCS - Site Assessment BVWST File 52009.032
Preliminary Assessment March 24, 1993
Clark's Landfill Site 2:30 p.m
Fisheries on Rivers in the Study Area

To: Scott Hale, Fisheries Biologist
Company: Kentucky Department of Fish & Wildlife
Phone No.: 1-502-564-5448

Recorded by: Dane G. Pehrman

Asked Mr. Hale if the Department had any fisheries data for the Ohio River, Salt
River, Pond Creek, and Mill Creek in Jefferson and Bullitt Counties.

Mr. Hale informed me that all of these rivers and creeks were fished
recreationally and the Ohio River is fished recreationally and commercially. Mr.
Hale stated that almost all streams with perennial flow are fished in the State.

The State does not have any annual harvest data for these rivers and creeks;
however, a commercial creel survey was performed on the Ohio river in 1990.
Mr. Hale is sending a copy of this survey for our use.



OVERSIZED

DOCUMENT



UJ
u

in
ii-

u
E
t-oz
0
Q

AND TECHMOLOOT COMP. Reference 40
Compared 8v /-^* f"

Date /O ' 25"

Project No

T,,,e Date '9

/ /-/ / V

- O

ZOO

J - 'fa

REVISED SUPEDSEOED, AND VOID C*^; --
AND CAi tD 8YTHE RESPONSIBLE S O ' V ' C

UE CLEARLY IDENTIFIED, INITIALED,



APPENDIX A
Photographic Log



Photo-1, Roll-7184, View-NW, Taken by-JPN: View of gate at south end of access
road to A.L. Taylor site. Note: Peripheral site drainage flows from left to right in
the photo through culvert underlying roadbed.
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Photo-2, Roll No-7184, View-SE, Taken by-JPN: View of the access road from Letts
Road leading to the A.L. Taylor site. Note: Surface runoff flows from right through
culvert underlying roadbed to pond at left.
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Photo-3, Roll No-7184, View-NE, Taken by-JPN: View of the pond south of the A.L.
Taylor site. Note: Flow from the culvert in the photo foreground feeds the pond.
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Photo-4, Roll No-7184, View-SSW, Taken by-JPN: View of the overflow culvert from
the pond south of the A.L. Taylor site. Note: Pond overflow feeds Wilson Creek to
the northeast.
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Photo-5, Roll No-7184, View-S, Taken by-JPN: View of the Cox residence located on
Letts Road. Note: The Rutledge and Bailey residences are located at the left in the
photo.
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Photo-6, Roll No-7184, View-WSW, Taken by-JPN: View from the top of the soil
embankment near previous drum excavation area.
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Photo-7, Roll No-7184, View-NE, Taken by-JPN: View of a corroded drum carcass
and insulation-type material at the bottom of the soil embankment.
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Photo-8, Roll No-7184, View-NE, Taken by-JPN: View of drum carcasses and scrap
metal present in the soil embankment.
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Photo-9, Roll No-7184, View-WNW, Taken by-JPN: Solidified waste material present
at the base of the soil embankment.
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Photo-10, Roll No-7184, View-NE, Taken by-JPN: Debris present at the base of the
soil embankment. Note: An amber glass vial is present (near top center of photo).
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Photo-11, Roll No-7184, View-NW, Taken by-JPN: Bricks and solidified waste
material present at the base of the soil embankment.
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Photo-12, Roll No-7184, View-NW, Taken by-JPN: Corroded 5-gallon container
present at the base of the soil embankment.
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Photo-13, Roll No-7184, View-NE, Taken by-JPN: Drum carcasses, scrap metal, and
solidified waste material present within the soil embankment.
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Photo-14, Roll No-7184, View-NE, Taken by-JPN: Drum carcasses, scrap metal, and
solidified waste material present within the soil embankment.
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Photo-15, Roll No-7184, View-NNW, Taken by-JPN: Corroded 5-gallon hydraulic
fluid container (empty). Note: This container was found approximately 80 yards
northeast of the previous drum excavation area.
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Photo-16, Roll No-7184, View-WSW, Taken by-JPN: View of a barren soil area
located downgradient (northeast) of the previous drum excavation area (soil
embankment).
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Photo-17, Roll No-7184, View-NNE, Taken by-JPN: View of an old fence line
running east-northeast in the photo background. Note: This fence functions as a
delineation line rather than an access restriction.
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Photo-18, Roll No-7184, View-W, Taken by-JPN: View of the trail that leads into the
area of previous drum excavation activities (soil embankment).
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Photo-19, Roll No-7184, View-NNW, Taken by-JPN: View along the LG&E
maintenance road. Note: Access to the trail that leads into the area of previous
drum excavation activities is located near the second power pole in this photo.
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Photo-20, Roll No-7184, View-SSE, Taken by-JPN: View along the LG&E
maintenance road north of the A.L. Taylor site. Note: The north gate to the A.L.
Taylor site is in the center background of this photo.
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